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Biografhical Memoir of M. Da vbenton. By Baron Gu vike.* 

l^ouis JsAX Marie Daubevtok, member of the Senate, and 
of the Institute of France, professor in the Museam of Natnral 
History and in the Cdlege of France, &c. 8sc., was bom at 
Mootbar, in the department of the Cote d'Or, on the 529di May 
1716. His father, Jean Daabenton, was a notary in that place ; 
his motber'^s name was Marie Picbenot. 

He was distinguished from his chitdhood by the gentleness of 
his manners and by bis ardour for labour ; asfd he obt«ned from 
the Jesuits of Dijon, with whom he commenced his studies, all 
those Ittde distinctions which are so flattering to youth, without 
bang always the precursors of more durable success. He che- 
rished the remembrtmceof them with pleasure to the end of his 
life, and always preserved their written testinuxiials. 

After be had finished, under the Dominicans of the same dty, 
what was then called a course of philosophy, his parents, who 
intended him for the church, and had made him assume the ec- 
ckriastical habit after the age of twelve years, sent him to Paris 
to study thedogy ; but, perhaps inspired with a presentiment of 
what he was one day to become, the young Daubenton devoted 
himself in secret to the study of medicme. He attended, at 
the schools of the Faculty, the lectures of Baron, Martineng, 
and Cd de Villars, — and in that same < Jardin des Plantcs,' of 



* Read to the Rojal Institute of Ig^rance. 
APRIL — JUNE 1828. 
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which he was afterwards so great an ornament, those of Win- 
slow, Hunauld, and Antoine de Jussieu. His father's death, 
which happened in 1736, leaving him free to follow his inclina- 
tion openly, he took his degrees at Reims in 1740 and 1741, 
and returned to his native place, where he limited his ambition 
to the practice of his art ; but his destiny reserved him for a 
more brilliant theatre. 

The little town in which lie was bom, Jiodabo pven birth to a 
man, whose independent fortune, personal and mental accomplish- 
ments, and violent taste for pleasure, destined him for any career 
but that of science, to which, however, he was incessantly drawn by 
that irresistible propensity, the almost unfailing indication of ex- 
traordinary talents. Buffon, for it is he of whom we speak, long 
uQcertain as to.the object to which he should apply his geni^s, 
directed his attention successively to geometry, physics, and agri- 
culture. At lei^tl), his friend Dufay, who, during his short 
adm«ui&tration, raised the ^ Jardm dies Plantes"^ frmn the'de{>lor- 
able state into which it had sunk by the inactivity of the first 
pbjrsicians, who were until tJien superinteiidaDt& of that esM- 
blishmentt, having bestowed upon him thereversion of its charge, 
BufFon'^s choice was ultimately fixed upon natural history^ and 
he -saw caning bef(H^ him that vast career which he pursued 
with ^muchj glory. He at first measured its full extent; he 
percei^d at a glance what be had to do,— -what it was in his 
power to accompHsiiy — and wli^re the aid of others would be re- 
quisite. 

; Oyerioaded from it* commencement with the umiigested eru- 
dition of Al(}rovandus, Gesner^ and Johnston, natural liistor)r was 
afterwards mutilated by the nomendatom. Bay, Elein^ eren 
Linnsaoa at thatr^tirne, presented noiikiiig but bare catakgues^ 
written ia<a barbarous language^and tTnhiob, with alithebseeRtu 
^-,fn*eei8ene9i»^ withr^all the care whkk their authmts appeared 
%& ha^e taken, to plac^ in them <mly whabjcouW be at all time* 
^rified by observation, still oontMnedjtiniiltitude'<tf errors, in 
the details^in the distiDGtive d&£Qraoters^)iandiinith« methodicid^ 
distribuaons. To restore. Ufeiindiaotionjto this ccid niAinatA^ 
mate body; to paint nature as ishe is, alsRays, young, always in 
action ; to trace the wonderful harmony of all her parts ; to 
sketch the laws by which they are bound together into a single 
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fl^fstem; to transfer to this fucture all the freshness and bril- 
liaadjuf iJi'e «Higuii}:;--Hiuch -was the most di£Scult task oS the 
writer who might undertake to restore to this beautiful sdenoe 
all the lustre which it had lost ; such was that which the ardent 
knagtDition of Biiffon, his lofty gaiiius, and his intense feeling 
of ^ the beauties ef nature, could not fail to make him attempt* 
Had not truth formed the bai^ of his performance*— had he la- 
riahed the brilliant :coloars of hia pallet upon incorrect or un- 
faithful designs**-4iad he only oombined imaginary facts, 'he 
might indeed have become an elegant writo*, an ingenious poet ; 
but he woruld not have been a naturalist— -he could not have 
aspired tp the rank of which he was ambitious, that of being a 
lieformer of the science. It was therefore necessary to revkw, 
to collect^ to observe every thing ; to compare the Ibrms and 
dinaeunons of beings; to carry the scalpel into their interior, 
and lay open the most hidden parts of their organization* 
Buffcm was senmble that his impatient spirit would not permit 
him to undergo those painful labours ; that the nstj weakness 
of his sight would mar the hope of engaging in them with suc- 
cess.. He sought a man who might join te> the accuracy of mind 
and tleKcac^ of tact ncoessary for sudi reflear<^e£i, suffident mo- 
desty and devotedness, to Jbe contented witb. a secondary part in 
aj3peara]iee,' to.be in spme measure but his eye andba^d ; and 
this man he fouad in Daixbenton, the companiimi^ of the* ^HHts of 
bis chiklfaood. Bat he found in him nK»*e than iie bad: somght^ 
moipfi evea than he thought he required; and* periiaps, it was 
not:intiioaeithHig8 in. which he asked his assistance - that I^aUr 
bentoh was most useful tohim. ... 

In £ust, it may be said that never was association better 
formed. There existed tn the twi> fiieods, in Tespect both tp 
thdr physical and their ikiental constitution, that perfect contrast 
w^bich oDe of our :m66t amiable \mtersf asserts to be necessary 
fopTeddeixngra condeetionr duraUe^ imd each of them.seem^ tp 
have received precisely the qualities adapted to temper those of 
the other by oppodtion. 

BuAm, robust.in his person, imposing in his appearance, of 
animpmous^dispontion, and desirous in all things of prompt 
enjo]i3Dentv seemed disposed rather to guess the truth than to 
observe it; ^ His inogination > continually interposed itself be- 
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tween nature and him, and his eloquence seemed to e^erris6 it- 
self against his own reason, before employing itself in mislead- 
ing that of others. 

Daubenton, feeble in his bodily constitution, gentle in h» 
aspect, and possessed of a moderation which he owed to nature 
as much as to his own wisdom, carried the most scrupulous dr- 
cumspection into all his researches. He beheved and affirmed 
only what he had seen and touched. Far from wishing to per- 
suade by any other means than strict evidence, he carefully 
avoided in his conversation and writings every thing figurative, 
every expression that might produce deception. Possessed of 
immovable patience, he never intermitted his exertions; he went 
over the same investigation again and agiun, and by a method, 
perhaps too rare among the cultivators of real science, all the 
faculties of his mind seemed to unite in imposing sil^fice upon 
his imagination. 

Buffon thought he had only taken a laborious assistant ^ho 
would level the inequalities of the road, but he found a iUthfiil 
guide who pointed out to him the false paths and precijnces. 
A hundred times did the biting smile whidi escaped his friend 
when he perceived something doubtful, bring him over from his 
first ideas ; a hundred times did one of those words, which that 
friend knew so well to apply at the proper time, arrest him in 
his headlong progress ; and the wisdom of the one thus allying 
itself with the energy of the other, gave to the History of Qua- 
drupeds, the only one common to the two authors, thait degree 
of perfection which renders it, if not the most interesting of 
those which etiter into the great Natural History of Buffon, at 
least that which is the most exempt from error, and which will 
longest retain a clasdcal character among naturalists. 

It was, therefore, still less by what he chd for him, than by 
what he prevented him from doing, that Daubenton was useftil 
to Buffon, and that the latter had reason to congratulate himself 
for having formed such a connection. 

It was about the year 1742 that he took him to Paris. The 
office of keeper and demonstrator of the Cabinet 6£ Natural 
History was very imperfectly discharged, and the parson who 
possessed it, a M. Noguez, having long rended in the country, 
its duties were performed from time to time by 9ome ol the 
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peofie ocnmected with the garden. Buflkn revived it for Di^u- 
benton, and it was conferred upon him by brevet in 1745. His 
salary, which at first was only 500 francs, was gradually aug- 
mented to 4000. When be was only assistant in the Academy 
of Sdences, Buffon, who was treasurer, made him several pre- 
sents. On his arrival in Paris, he also ^ve him an apartment 
In n w<»rd, he neglected nothing to ensure him the comfort ne- 
cessary for every man of letters, and for every person engaged 
in the cultivation of science. 

Daubadtcm, on his part, devoted himself without intermission 
to the. labours calculated to second the views of his benefactor^ 
and by these very labours he erected the two principal monu- 
ments of his own glory. 

One of these, although not a printed book, is not the less a 
very beautiful and a very instructive volume, since it is almost that 
of nature. I allude to the Natural History Cabinet of the ^ Jar- 
din des Plautes.'* Before Daubenton's time it was a mere drug- 
shop^ in which the products of the public courses of chemistry 
were collected, to be distributed to the poor who might have 
need oi them ibr the cure of their diseases. In Natural History, 
|»op^ly so called, it only contiuned some shells collected by 
Toumefort, which bad afterwards served to amuse the child- 
hood of Louis the Fifteenth, and of which several still bore the 
marks of his humours. 

In a very few years it entirely changed its appearance. Mi- 
narals, fruits, woods, and shells, were collected from all parts, 
and laid out in the best order. The means by which the vari- 
ous parts o£ <»ganized bodies might be preserved, were made 
an object of discovery and improvement. The inanimate q)oils 
of quadrupeds and Urds resumed the appearances of life, and 
furesented to the observer the minutest details of tlieir charac- 
ters, at the same time that they astonished the curious by the 
varie^ of their forms and the brilliancy of dieir colours. 

Previous to this, the cabinets of natural productions were 
indeed ornamented with some riches ; but those .were Tejected 
which, might qpoil thdr symmetry^ or take away the appearance 
of decoration. A few naturalists collected the objects which 
mi^ assist them in their inquiries, or give strength to their 
opiniona; but, being limited in their fortune, they were obliged 
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to labour a lotig'time befote ttley could- eTeii <:^niptele to isolat- 
ed branch. Some amateur's cdlected sen^ which satMed their 
tastes; but they commonly confined themselves t6 the most fo- 
tile objects, such as were more adapted to please the si^ht, than 
to eillighten the mind. The most brilliant shells, the most va- 
Tiegated agates, the largest and most sparkling gems/ generally 
ibrmed the biases of their edlections. 

Daubenton, supported by Buflbii, and profiting by the re- 
sources which the influence of his friend obtained for him from 
the government, conceived and executed a more exteimve plan : 
he thought that none of the productions of Nature ought to be 
kept back from her temple ; he perceived that such of these 
productions as we look upon as the most important, can only be 
Veil known, in so far as they are compared with all the others ; 
that there is not even one of them which, by its numerous rela- 
tions, is not more or less directly connected with the rest of na- 
ture. He therefore excluded none, and made the greatest eflwts 
to collect all. In particular, he made an extensive collection of 
anatomical preparations, which long distinguished the Parisian 
Cabinet, and which, although less agreeable to the vulgar eye, 
are of the greatest utility to the man who does not ironfine his 
inquiries merely to the surface of created beings, afld who strives 
to render natural history a philosophical science, by ^akiiig it 
also explain the phenomena which it describes* 

The study and arrangement of these treasures became to him 
a true passion, the only one perhaps that h^ had ever been re- 
marked to possess. He shut himself up for wboie days in the 
Cabinet. He there turned over in a thousand ways th6 dbjects 
which he had brought together, scrupulously examined all theit 
parts, tried all the arrangements imaginable, until he £elL upon 
that which neither ofiended the eye, nor broke aisund^ natural 
' relations. .... 

This taste for the arrangiemient of a cabiiiet revived with 
energy in his last years, when our victories brought a new mass 
of riches to the Cabinet of Natural History, atid circumstances 
permitted the' whole to assume a greater deve!l<^»nent. At the 
age of ^ghty-four, with his head bent upon his breart, his. feet 
and handd deformed by the gout, tilfiable to "walk ^without tibe 
support of two persons^ he vras led every morning to the Gabi-^ 
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iMt, tfaeise^*pr6Biibomr tli3KaceiflgtiBfiBti(tf ibeiminerala, the 
only part tbiUtJreittBBiMd to tmn in- tke new. brgJEiQisatioQ of the 
estkbUsbn^it. 

Thus It is: chiefly toDaubenton that France k ladehlbed fcr 
that ta»(de so worthy of the goddess to whom it is consecrated, 
and where ooe IaK)ws not whether to admire most, the asjtooishii^ 
fecundity oF nature which -has produced ,8o many diffcareot-be^ 
iogs, or the imconquerable patience jof man who has collected all 
theee beings, named tbem, classed them, < assigned them their 
relations, described their parts, and explained their {vgperties. 

The second monument which Daubenton left, was» according 
to bis odginal plan, to have been a complete de$cription of the 
Cabinet ; but cincumstances, which we shall presently point out, 
piwented him from extending this description beyood the qua- 
drupeds. 

T his is not the place for analyzing the descriptive part of the 
^^ Histmre Naturdle *,"' a work as immense in its details, as it is 
aslonidiing in die bddness of its plan, — or for unf<pldipg all that 
it contains of what is new and important to the naturalii^t. To 
give some idea of the work, it is only s^eeaary to state^ that it 
contains the de^ription, internal as wdl as external, of a hun- 
dred and eighty-^twa species of quadrupeds, of which fifty-dght 
had never been, dissected, and of which thirteen had not even 
been externally described. It cont^ns, moreover, the external 
descriptiDn siiane of twenty^two species, of which five were pre- 
viously unknown. The number of entirely new species is there- 
fore eighteen ; but the new facts relative to those which were 
abready more or less superficially known, are innumerable. The 
greatest merit of the work, however, is the order and spirit with 
which these descriptions are given, and which is the same with 
regard to all the species. The author has been heard to say 
repeatedly, that he was the first who had established a true 
conparative anatomy ; and the assertion was true in this respect, 
thataU his observations being disposed according to the same 
plan, and their number being the same with regard to the 
siliallest animal as with regard to the largest, it is extremely 

• The first three volumes, in quarto, appeared in 1749 ; the twelve fol- 
lowing succeeded each other from that period to 1767* 



Digitized by LjOOQIC 



8 Biographical Memoir qf M. IkKubmUm^ 

easy to apprehend all the relations; that, never being restricted 
to any system, he has bestowed an equal attention on all the 
parts, and could never be tempted to ne^e^ <ur dnguise >iriiat 
was not conformable to the rules wbidi he had esiahlisbed. 

However natural this method must appeari to persons who 
only judge of it by mere good sense, it is fai: from being very 
easy to follow, smce it is so rave to be met ii4tii in the works of 
other naturalists, and there are so few amcmg them who have 
been at tlie tiouUe of {daeing the beings wMch they describe, 
otherwise than as they are in their systems* 

Daub«iton^s work may be considered as a rich mine, in which 
the naturalists and anatomists who eiigage in the enamination 6i 
quadrupeds are obliged to dig, and from which several writers 
have extracted many precious articles, witliout acknowledgment. 
It is sometimes only necessary to make a table of his di)serva* 
tions, and to place them in certain columns, in order to obtain 
the most striking results ; and it is thus thai we oi^t to under- 
stand Camper^s expression, that DaubefUondid notkmow aU ihe 
(Usayoeries qf which he teas the a/tUhor. 

He has been reproached with not having traced the table of 
these results himsdf. It was with good reason, however, that 
he avoided an operation which might have flattered his selfJove, 
but which would have led him into errors. Nature had he«a seen 
by him to exhibit too many ^ceptions, to allow him to unagine 
he could establish an order in her evolutions ; and his prudence 
has been justified, not only by the ill success of those who have 
been more adventurous dian himself, but even by his own exam* 
fde ; the only rule ^AMi he veutured to trace, namely, that sup- 
posed to det^ndnc'the number of the cervical vertebrae, having 
been found, toward the end of his career, to be. incorrect ♦• 

He has been also blamed for having ooniined his dissections 
within too narrow bounds, havii^ limited th^n to the descrip. 
tion of the skeleton and visoera, without trealai^ oi the muscles, 
vessels, nerves, or external organs of sense \ but it cannot be 
proved that it was possible for him to have avoided this re- 
proach, until one has done better in the same time, and with 
the same means. It is certain, at l^ast, that one of his pupils, 

* There are in general leven : the ^hree-toed sloths, h<me¥^, have nine. 
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who wkhed to extend his fdsn, did notluog but fill it up with 
oomjnlatioiig that were too often insignificant. 

As soon as his work made its aj^pearanoe, Daubenton did not 
ftul to obtain the usual reoompence of all great undertakingSi 
gloiy and honour*, (»rkiotsins and virulence ; for, in the career 
of science, as ia fdl others, it is less difficult to attain gbry« and 
even fortune, than to preserve tranquillity iiiiien one has readied 
them • 

RsAirMUft at that time swayed the sceptre of natural htst<nry; 
No one had employed sagadty in observation with mote effect, 
none bad rendered nature more interestmg, by the wisdom and 
the sort of detailed foresight, oi which he found proofs in the 
history of the minutest animals. His memoirs on insects, al- 
though diffuse, were clear, el^ant, and full of that interest 
which arises from curiosity incessantly excited by new and sin^ 
gular deftuls ; the^ had begun to diffuse a taste for the study of 
nature among the public at large. 

It was not without some degree of chagrin, that Reaumur saw 
himself eclipsed by a rival, whose bold views and magnifieent 
styte elicited the^entbusiasm of the public, and inspired them 
with a sort of contempt for researdies so triffing in appearanee 
as those of whidi insects were the object. He evinced his bad 
humour in rather a diarp manner *; he was even supposed to 
have contributed to the publication of some critical letters^, in 

* See in the volume of Memoires de PActulemie for 1746, p. 483. which appear- 
ed only in 1761, a Memoir by Reaumur, on the Means bf preventing the 
Evaporation of Spirittfous Flcdds, In whiek ObjedB sf NaUund HtoHyry ai« 
preserved. He there wapo^ilinfks yv^kaoitXy of DpHiteq^^f ham»g published 
an extract of this memoir in the third volume of the Histoire NatwreU$^ before 
the memoir itself w^ printed. 

•f* Lettres «l un Americain^ tur P Histoire NatureUe Gerterale et ParUouliere de 
M. de Buffon, part first, Hamburg (Paris) 17^1 ; parts seciond and third, ibid, 
same year. It is in the ninth XMei of the third part that tite intention is 
most evinced, of defoding Bcaummr af^tt Bqfi^n. Letkree^^tmrHie. 
ioke Naivrelle de M. de Btffonyet sur ies Obeervrntiona Microeoopiques de M. Need^ 
ham^ fourth part, ibid, same year. It is in the tenth letter that Daubenton is 
criticised vrith respect to the arrangement of the Royal Cabinet, and M. de 
Reaumur*8 opposed to it. Fifth part, same title, and same year. Then^ 
SuUe dee Lettrea^ ^ ewr Ue Quairi^me et Cmqyi^me voL de PHisL Nat. de M. 
Bi^fhfh etsurh TraiU dee Animawrde M, VAWde CondUlae^ sixth part. Ham. 
bui^, 175«. The title and date remain the same for the seventh, eighth, and 
jiinth^arts. The author, ex.oratorien# a native of Poitiers, was named the 
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obscure meUphjsil»i -^diflstiMioiM, * juid BaribtttM^^f^^^^ 

tiflie» the ^QHie-jof snredmctfxlttpiites, tif udmb weiuive no 
V€ry iBstecfc «iMord,t.lMit^ wkioh- were 80 vkdent, • that- Bufim 
feuhd himself' aU^gedrtben^k^ Msiaterest wtih the^tfaen ^ 
vounte * to si^port his friend, and procure for him those Ugh- 
er^hmMcs wbichr bis Ubauns had merited. 
. >A nmrof inerit is novev whhoi^ some enemies; and' those 
who woold/tBJAlire^ nercr* waatf * some *f»Dteetor& The merits on 
ttes ccoasioB^ waa'so aiudi die mon^ praiseworthy in not smk- 
ing, that it wasfnbtfof*a nat«u*e to strike 'the mukkude.' Ahkv 
d^ and^sehipaldus ohs^ver can nendier captivate the Tnlgar, 
ma* ^vcn men of^sdenicetmboqiiainted wttbrnatutal history 9 for 
tbe learned alwtays < judge like the vulgarr of sueh . works* as are 
not of their kind; and the number of .uaturaliste.fraa at that 
time- yery-smalL Had DabbeDton^« investagatioos appeared by 
thcim ie k efr, tliey would baVe iiemaiiied in the cirde of anato- 
mists ilnd natui^a&ts^ who wolild hare af^fiveciated their true 
vaJtue rand tbeirsaffinige deftePBiimDg thatof the multitude^ the 
latter Would have Hspeeted the autjjmr on trust, like those un- 
kn^wngods who are so-mujch tbe more revered, the more im- 
pen^rable th^ sanctuary is. But, marchiiig in company with 
the wcnrk of his brilliant rival, Daubenton^s was admitted to the 
toilet of the fair and the cabinet of the literary ; the comparison 
oi U» measured ^yle^^ad cautious • progDess,- with the lively 
)paiei^^-*anditli^ Venturous saUiefir of Baffim, eould ikit. be to his 
^WVItat^ge ; *and'the minute det^il^ of dimetisions and descrip- 
tions into which he entered, could not, with such judges, afford 
any compensation for the ennui with whidi they were necessa- 
rily aceimipanied 

ThiTs #aS'*]^\ibeifl6ri (^tdsnted-in Paris, wl^n all the natu- 
fali^''6f''Etii^op#' r6tdVed, With^ a gi!^t5tiide mingled with ad- 
miration, the results of his immense labours; when they 
bestowed iipon the work whiob <!ont«ned them, and solely 

AbW^DeUgnacr^ie-'Wiw dosely connected wkh Reftumur. ' Weiiave also of 
'- '•^Midatnii'iePotiipadour* 3 
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becatiM te did' cbHtain them, '1^ 'iiahies*t:^^^dM^ 
tr^ ckusicai nfdrilr *i* sad sbme bf ' thdfee iAtt6h>ri- 'M^uyt* crawl 
b^ore renown as^-befdre |yt)W(ep/beeilti«ie ?!^tti6#tt'i$'^sc^'^power, 
induced Btfffofi tathbk tteit iid t^tiokl ^ti' bycytinj^ <^ his 
iwpoitimiite ftHow labourer. The' setfclary of>an"lH^triou$ 
academy was ev^^htiatd' afcieHraids t6 'd^lai^, ^ifaab natura- 
lists alone could regret that he followed this advice. 
/ Sufl^, tbe^^Ote; pubHdi^ ani oditiioii cX'^^Hkistoite Nhiti. 
tOk in l^nto, from whu^lie ^icclilded, hot otAy the atetomieal 
part, bur^also'thet^t^rilal )iie0et)ptiMiB of < tHte^«bftnri«, ivhtch 
l)aubMton had dmwti'trp for tlie large '^tion x 'aisd,'^ ilothiiig 
Wa^sUtetitUl^, th«^edttseqae#iee was, thfat 'tM^'Wdrh^glave no 
idea of the fonEns, eolouts, oi distinctive cikiaiia^ny'of aaiimAi ; 
so tliat,' W^e this sm^l cdkiMi alon^ td'if^^st the waste^of time, 
as^tb^ fnultitudd'ttf r^i^i^^l^rettikA^s, that are at the- present' day 
pisfilished, might ind ace us tofbar, th^e"W)^i]d' no Icvrger re- 
main any m^aris of ifecdgt^inng thef annfififats'bfj which the author 
meant td speak; mw^ than w^e find in t^iin^ iifid^Arist6tle/ who 
alk>' negi^^' th^ t)ai<(Iciiibrs of tbW deycii^tk>ns. 

Buffon farther re8dk'6d^ Id «ppfeaf by bim^^ln^what'he sub* 
^ue^dy published, whether on birds c^ on tnitierals. 'Besides 
the aflHrdnt, Dftubenton sust^ittrf by thir a c^nsidterfeble loss* 
He ^tght have c6t6m€filc^'a prosecution, for the^uiMertaking 
had been cdncerted in dommon ? but, had he' done so, he wOuld 
have* qUatb^Ued with the Bit^ndatit of the CrKrden of Plants ; 
and it 'would have been'heces^ary ier him to have ^ left the ca^ 
Trihet Vrtiich lie had ftmtted, 'aittd of which be held "potession as 
it were for life. He therefore overlooked the affiront and the 
toss; fflid'^Mtiiiu^'Ms od(iupacions. 

The'rfe^tx^Wch Was testified by ialknaturahst* when they 
sa^ thfe cdftiWettd^mfent of the ^ffi^(ory of' Birds apjiear unac- 
companied by those careful dissections which l^tvsy held in Such 
^ilffaatldh, tntrst hsivfe^ conlribdted to console* him. 

Heinig^ichaive bkd'sCtlt'^'oti^ i4eas(m itS feU domfbrted, had 
not'Mlrttachtt^iit'tb die^gfek'-inan who* ne^tfcted Tiiih, over- 
come hb self Jove, when he saw dicse 'ftrsi volumes, to' whidi 
"Chieneau'de MoiitbeillardmadeiiQcjontribution^fille^ with inac 
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curacies^ and destitute of all those details, whiob it was pb3rsi- 
cally and nunrally impossible for Bufbn to fumisb. 

These Jiaperfflctioiis were still more obvious in the «up|da- 
ments, works oompcwed by BuilSDiiinihis^d i»ge«, iu whid)4bat 
great writer oarried his injustice so Jeit, as tQ^^nlnust to a oMre 
painter the part which Daubenton had so well exeeuted m the 
first voluni^. 

Several na^iiindists endeavoured to suj^y the defect, and, 
an»>ng others, thie celebrated Pallas took Daubenton for his mo- 
del in \m Misc^kp^im.mA. Zool^^ Gkamfig^^ m weH as 
in his Miiiprif <fih€ Glir€Si works which ought to be coomdered 
as the ti^e suiqpdenieiits of Buffim, and as the best accounts that 
have a{qpeai:ed of quadruped^ next to his gneat work. 

JSvery body knows with what success, in the d^)artments of 
Fishes and Reptiles, the rillustriqua contmuator of Bi#>n, De 
La Cc^pfde, who was also the friend and colleague of Daubenton, 
and w^ stQl laoients him with us, has emfiiloyed in his writings 
the double advantage of a flpwery and figmmiva style, and. a 
scrupulous accucaey in the details^ aqd how he has equally rival 
led bis'lwo predecessors in their pecular excellencies. 

Daufaentcm, however, so fsr £oi^t the little injuries of his 
old friend, that \^ afterwards contributed to several parts of the 
Histoire Naiur^^ although his name was no longer attached 
to it; and we have evidence that Bufibn had consulted the 
whole maxHiscript of his lectures in the College of France, when 
he wrote his jER^^oir^ dea Mineraua^f. Their intimacy was 
even peiJeoUy re.«8tablished, and continued until Buffoons 
death. 

During the eighteen years which the fifteen quarto vokones 
of the Histoire des Quadrupedes took m i^pearing» DaubciatcHi 
was ocdy able to give a few memcHrs to the Academy of Sciences; 
but besubsequentiy indemn^ed it ; for we find, in the cpllection 
of tbe Acadony, as ako in that of the Medical and Agricultu- 
ral Societies <^ the Nadonal Institute, m considerable number, 
all of which contain, as well as the wor^s which he publish^ se- 
parately, interesting facts or new views. 

* The third volume, published in 177^ and the sixth iir 1792, treat of 
quadrupeds, and would have had great need of Daubenton's assistance, as well 
as the seventh, which is posthumous, and was published in 1789. 

t Published 1783 to 1788. 
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The hue enumerAtion of them would exceed the limtes of a 
discourse like the present ; and we shall content ourselves ii4th 
briefly mentioning the prindpal discoveries with whidi he has 
emidied several departments c^ human knowledge. 

In zoology, Dauboiton discovered five spedes of bats ^ and 
a soreoc -f, winch had escaped the notice of other naturalists, al- 
though all pretty cc»nmon in France. He gave a complete de- 
fKaaf^aoAoi Ae q)ecies of small de^ which produces the musk, 
and made some curious remarks oil its organization \. He de- 
scribed a skigidar oonformaticm in the organs of the voice in some 
f(»eign birds ||. He was the first who applied the knowledge of 
comparatrre fmatomy to the determination of the species of quad- 
rupeds whose remains are met with in a fossil state ; and al- 
though he was not always ha]q)y in his conjectures, he never- 
theless opened an important field of investigation in the histoiy 
of the revolutions of the globe ; he destroyed for ever those ri- 
diculous ideas of giants, which had been renewed by each suc- 
cessive <£scovay of the remains of some great animal §. 

His mostnemarkable achievement of this kind, was the deter- 
minaticm of a bone, which was kept at the Grarde Meuble 
as the leg-bone of a giant. He discovered, by means of com- 
parative anat(nny, that it could only be the radius of a girafle, 
although he bad never seen that animal, and although no figure 
of its skeleton existed. He had the pleasure of verifying his 
conjecture himself, when, thirty years after, the museum pro- 
cured the skdeton of that animal which it still possesses. 

Before his time there were only vague ideas respecting the 
differences betwe^i man and the orang-outang. Some ccmsid^- 
ed that animal as a wild man ; others went so fkr as to main- 
tain that it was man who had degenerated, and that his nature 
is to go on four feet. Daubenton proved, by an ingenious and 
decisive observation on the articulaticm of the head, that man 
could not walk otherwise than on two feet, or the orang-outang 
otherwise than on four ^. 

In vegetable physiology, he was the first who called the atten- 

* Memoires de PAcademie des Sciences, for 1759, p. 61. 

t Ilnd. for 1756, p. 208. t ^^'^ ^or 1772, second part, p. 215. 

y Ibid, for 1781, p. 369. § Ibid, for 1762, p. 206. 

% Ibid, for 1764, p. 668. 
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14 BiegiiafkkalMefrmi^^M^ 

tiori tQ4iheiact> that^.all tveoB dojiotgnmby^^xtenmLandcon- 
cdntrieJayeFSiv A'pi^m t»uiikf'WbkbheiexAm|ned,4dirvr0d iKmc. 

the growth of'tlMitltree4akes.|Jaoe by the piplongstion (^'Abre& 
fVofo the centttyjvlii^i^rexleyeloped into Jea^^ He«icplcikied 
hy;tbift£muRtttaaM!B^ why/tliti(3runkio£ the .paliA doe^itdt in- 
cr€!a9^.in^daiokiie8»^ it^growsold, and why it.retaips the^ttfile^ 
siHeJobits whole lengthit^^ ■ buthecUdnot piitlii jiisiihquiri^ fkr^ 
ther^ M.. Desfiintaina^ iriio had obMnriMl uhe Siine«id«eiiiti« 
stMceileiigibefiDre^teKhaustedi so to speak, the flfthjept;' by sh^^iir- 
ingJtbfl^thflBB two modes. o£ growdih. distioguiA the tnees wh<Me' 
s^aJiaire.tiHDiCotyledoiis,. from .those wfaichhave J^ive 4>nev «tiA 
by eatablishiilig or this importimt .disDoiwery^ a . dM^oti nrhich 
wiUfor eveEbefttodaiBe^altin bolanyfv . .^ V 

Baiifoentoo< waft.al^ the first luho. disco^esedis tratsb^ «n the 
bark, that is la say^ those shiiiiiig>ela3tic.ues8eIs,.ofileiviilled^with 
air, wbii^ others had discovered ia^he s^teda . ^ 

Mineralogy has made so muck.pvt^^resS'Of late' yeacre^ that 
Daub^ton-a labours ini this dapartmeni o£/iiatnral: history are 
na^jalmost eclipsed, and, perhaps, djere^-mllioolj/^reilu^ii to 
himthe gk)ry of having trtiined td the sdei^cetftQ indivi(|tial who 
had earned Jt &rthest:'it was. hewhoiw^asfM; Hl»t)y?s')3ft)5ist<?V^' 
Hepublnshed some ingenious ideas, howttTW,. on: the- formation 
of ^alabastess aadiitalaetites j:^ on the causes cif: anbdresisenees in 
stoopS(||,,<m. figured , marbles^ and d^r^pt ions, d£miiierirls>li|tle 
known at tbe.time §- ■ It is.true^that-hisJbtritertionvof pl-eetous' 
stonea ds Jiq^ ^ceoodani *iiith « their - true> wsllare i birt \ t gi vW at 
lea$t';Ql»Btie;f9reciffioB' te 4hQ>noniend)aUure ^of-tbeir edlduirs^^;'> ' 

laaUithosewritiiig&'there is evineed th« p^uliarkindc^ talent 
whi<J3ihfiip08se6sedy-ra patience, whkih Wocild n^vor allow him 
tx>f fprjuiiconj^tures. req>ecting Nature, b^ause it tnught'him not' 
t^id(&fMiir o£i£orcing her t^^explmn hersdf, byrepeirting his itil 

" Leyons de r.Ecole Normale. 

t Memoires de Tlnstitut Natiopal, Classe de Physique, t. i 

$ Memoires de VAcademie for 1754, p. 287- ' H Ibid, fbr 1782, ^. 667. 

§ Ibid, for 1781. • 

^-See also his Tableau Methodique dei Mtnermuf, of which* the first c?dition 
was published itt 1784^ tfte-fifth in il96. • . . .. 
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tevfogatioBv^^aad a^^Magaxkf ^whiiA ta$kiftd Inin to seiae- tJie 

In fakrogtiQukKniil iovtestigatiopft as additioAalrqciQBly » hi»- 
nifestedy namely, deyotion to public utility. What he did fol: 
die mqvffQv^acait of :oiir iwooi, ndlL eutr. aatille* faim tethe gsati- 
tude.of tha State, to mfaich.hecoBtrtbulcd a3iew4SoiiC€e^<^ pfOB- 
perity/ 

He camiaeiKied his e&perifncnts on tbis^ subjeet ad 4 766^* and 
oonunued diem until his deaths Paitroniztd at fiist tfy Ttu- 
^lini^y bejrsoeiTed encoUragemeatr fnomiall who < sueteafed ' that 
cnlightfinedt md tpalriotie^ ministei^ and'hereplied to^lhatein a 
mamiervworAy of himscif^ He fuUydemoustratftd) the utdity 
of keeping sbcep constantly in. tke^fieid ; eispooed ihe peiln^om 
consequences of indo^ng thefloi in stables duiMg>^iiiter>^'; tried 
vanooB viethods of im{M?oviDg4he bread ; ufouad-^ OMansJbr de>- 
terminiogcwiik precision the degvee^of fineness -of the* wool ^ dis^ 
ooitered ' the - true meafaani^n of runiiBat]oa«r|Tt; (kdoced useful 
conckuaoDsreiliecliBg thetMopCTaoieBloC woolly cattle, ml the 
mode ofi&edmgaad tveadag^tlMinf I ; disaeminated t^Oipi^HiUicig 
of hia 8bf^»£unii Oreo att the . provineea; diststbided iiiaa*aaM 
amoi^ ;dU the pnaprietors at flocks ; .had clothes t made of Ms 
wody.to demoostiate ta the moat sceptkaL its superioiri^ [j.; 
foarmed expert i^pbecds foi^ the porpose o£ propagating, .the 
practice of his method ; and drew up instructions adaptedto the 
capacity of aU dasses jof £^^rieuktuists §^ Suoh-iaa brief staliement 
of Daubenton'^s laboiurs in this important department. 

Almost at every public meeting of the Academy, he gave an 
account of his researches, and frequently obtained more grate- 
ful applause from those present,, than his. fellow members re- 
ceived of admiration for discoveries xxme; ^i^^ltJU^t))e4^Ad^T 
batno£Jasft«dbflQoiia4ililil9rv <. 

Hts^stxceesses'liave «nce been^urpassed; -ihe entire ftodcs^ 
which the Government* brought from Spain," at the request of 
M. Tessier^ have, diffused, .and will cootinu;^ tp diffu^ tine-.fine,- 

* Memoires de TAcademie for 1772, first part, p. 436. 
t IWd; for 1786, i>. 8S9:' $ Ibid. p. 393. 

II Memoire aur le premier. 4mf> d^ Uiia&>«iiperfiiie du cm de la France, 
lu i la rejitr6e pubUque de PAc^demie des Sciences de 1784. 
§ Instruction pour les bergers et pour les proprietaires. 

Digitized by LjOOQIC 



16 Bk^rapiicti Memoir ^ jtf. i)#af&#»Aw». 

breed with nprfi rapidity tbao SliHib^ptm; ttmWNkxwi* nwis 
pnlj; but he has still, the. T^rf* rr^ ^tnni^jjyinlfftind. iTjniiiin 
to the^tttsptty lufid of biHWg*doMiyUl.ibi«4M» ipM^ft^Mkiflered 

% thMe kilNiiini ^ bud . iu9i|iiiiiid artoci^itf pnpuli unTiini 
tion, irbwb wm v^y iM«liil*taJUa». iftm swmmi tol^Hm^ In 
l788»»mp«piod. qtready £»niiBiy(dy mvolei ftOQt lo^ «hnv<fay a 
d^^qgeoiwt^^ idm wMrir fUI W^g br, iftininnJii iwHi^biiji ji , 
tb?rnijiw^.igffimintTpQrioii,of tbe^i^if^ihad/tQ^pioapMiw yxymx 
^.^M^^lheiaait 4C!iN»^ab«d[ and4lM^4EBo»igittnt»^' iku- 
benton, now eighty years c^ ag^.mj^iirad, ^iwrdoritaoreiiiittbe 
off(«A ^vfaksif li« b«diiommed ism filty^utt yttas^ fajr Mb toimits 
«pd;yiirtii^, tP iRe^u^t from aQ.a»i«nUy» yhirii nii aaami ibi 
iSSric^im ^«9U Ciifa^^y a paj^er^ tha tijujJjj mitiiMiiliUMj laiiiii 
of which, was a C^rt^Moi de dxAmt, A.^^pmhm^mf mmmm^ 
demipiao, would scarcely have obtained \h ftliEie^^rudeit^Mi. 
vidual who bad mingled with tbe outai^geMamofc^ia ihi hapj of 
keeping them within bounds, presented him umkr the cfapniMtr 
ci9.Aepherd; andit was the ShapbfrdtkMrfwilQiitiiail^o^^ 
ed the ceitificate necessary for the ]>ir!aelcH*'«fdw}Natlaaal^ Mu- 
seum of Natural Histm-y. This ctttiiwate. stittzMiite^^k wtti 
be a useful docuoaeot, not only as conpacmxl vitb diec life c^ 
Daubenton, but also as thmwiog! light, wfim ibe^iiisiiwjrDf tlwt 
fatal period*- . ,....,. 

These ni^meious iabour^ ]HKQuld bare eKbawMd ai «rtlteiiac- 

• Co'fIB PlOimE'E'BU CEttTIFlCAT DE CIVISME DE BauBENTON. 

Section des Sans CtiioUe. 

"dopte de TiE'xtrait des dfliWrations de 1' Assemblee Ote^nle de la Stance 
du cinq de la premiere decade du troisieme mois de la seconde ann^ d^ la R^ 
piiWMe<^mfOlsa«dievtindMflilil& ^x-'ii'^n^.t 

*'^^>erttfied;iyi»ale:^<|iy^ 
sans culotte sur le bon dvlsme et Jait^ 4?lH¥Ai4t^ V^<^*^JMirr<Mimolan^ he 
Berger Baubenton, rAsseinbW Generale arrete unanimement uu'il lui s^ra 
accords uta certmcat de Civisme, et le'P^fdent suivie de plusieurs membre 
de \m d»e. mamMi ltrid<«ui« lloolais: 4«>ee «o(l«M les aMlamattef^ ^oes » un 
vraie module d'humanit^ ce qui a ^U tiowigii^jgr^^eiixel'tapiiaK 

« Fmir extrait coriformc, - » 

Sigh< '« D^NOKT, 5.'««>*" 
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^rky. Tllejr did nM flstiflfy the desire of a regular occupation, 
wMAfttwiidPii^tiiti^ef Balib^nton's character. 

foted^loiig bc^B^ a siAjec^ of ^omj^aitit, that there were no 
puUic lectiires on natural histcMry in France. He obtain^, in 
lTW^aii«aqhir Mia» ^nae of't]|e%h«ri#f fmetieal miididiie in 
the I nH ifiiJ^< R w nMift^ ibould be 'AmigeA ihto a ij^turat fiistory 
dui^rwtaimimB b««J^wdeHo6k^6<ffll4t. ^he Itteiidaiit 6f 
Faa^fltenUM^'Wglged Mm, in 1TB8) ta give Ak^ttiir^» on rural 

tfaiifi Viiq^'4l^^(dett^Md^ feettireo on ^eoisfpa^aftir^'uhatbihy, 
andtMiind»?Bo(nm^ io^difl!ttlist(y« 

B0 ab* fricbidtd give leetuf*e!$ in ihe'Ctibihet dt Ptfi^s; #liere 
tteliiyrtoitfrnitwral bistorr would bdTe sfkikeh MriA istffl'mbre 
p a w p i ^yt l iaa^ riie^pioflWtecy, but^^ being able t6 obtain pel-- 
jmrnammwDdm-'ilkeoii^ regiiiie, be joinl^ along with bthens em. 
fkmfetia-^i^iSmtd&i of Plants, in soliciting the Conventicm 
to i«MK)ik) chat •WiMaiMent into a itgular school of m^tui^ 



Ikiiilwllott'wa«'»iitiled Phi^sor of Mineralogy to it, and he 
&UUbdiidM4i^ff^ 'of ''this office until his death, with the same 
c(wractii«if vhi^ he lemflLcfyed in all his functions. 

It wasttrutyaffi^afi^eting thing to see this old man surrounded 
by hiSipiipib, who feegiired "with a religious attention his words, 
which their veneration seemed to convert into so many oracles'; 
tofac«'Ui<0ebtoaMlti^einniocts vdce become agdin animated^ 
and resume str^gth and energy, when he bad to inculci^e some 
of those great principles which are the result of the meditations 
of genius, or only to unfold some useful truths resulting from 
diem. 

He had no less pleasure in speakbg to his pupils than in haar^ 
ing4ha»f{>ttdi:'k'wtts seen by Ms amiidile dieerfulness, and 
the eaie 1i4di Ullich he answered all their questions, that the oc- 
cupation i^as a true pleasure to.him« He forgot his years .and 
his weakn^^^ wb^n be bad an ^poHumty*of being usrfnl to bis 
pupils^ asd^^tlfilUAglm duties. 

Oj|e.^b«^ «(4feagues havmg <^ered, when he was named to 
the oflSce of senator,' to relieve, him ^»in his teaching; " My 
Friend,^ he replied, " I cannot have a better substitute than 

. ikPBIL JUKB 18^. B 
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you^ when age fofcM tne to give up my fimctions, be assured 
that I shall confer tbem upon you.^ He wius then eighty^ree 
yeai^ofage. 

Nothing can better prt)fe \m tfek\ in behalf of the Btudems, 
th«in the painat which he took to keep up with the progress of 
€meiu», dnd not to imitate those pr(M^e<5(»ors who, once ftxed in a 
siti^idl^) never vary their lecture. At the age of eighty, he 
witfi seen obtaining an explanation of the discovetiefi of one of 
his <^egt pupils, M* Haiiy, and labouring to apprehend them, 
that he might be aMe to impart them again to the young people 
whom he taught. Such an example is so rarely to be met with 
-atnong th& learned, that it must be considered as one of the finest 
traits in Daubenton's character. 

- During the ephemeral existence of the Normal School, he Ae- 
#rered some lectures there. He was received with the most 
fivtely enthusiasm whenever he made his af^)earance, and ap- 
^inied, as often as he introduced the sentiments by which that 
numerous auditory were animated, and which th^ rejoiced to 
me possessed by the venerable old man. 

We have now to speak of some of his works, which are less 
destined to make known discoveries, than to give a systematic 
Account of smne body of doctrine ; such as his articles for the 
two Encyclop«6dia», and especially for the Encyclopedic Metho- 
iMque. in which he composed the dictionaries for quadrupeds, 
ndptiles, and fishes ; his Tableau Minerahgiqtie^ and his lec- 
tures att the Normd Schod. He has left the entire manuscript 
<rf tboBe cf the Veterinary School, of the College of Prance, 
and of the Museum. It is to be hoped that they will not be 
withheld from the public 

• These didactic writings are remaricaWe for great perspicuity, 
jknmd principles^ and a scrupulous exclusion of every thing 
doubtful* The only astonishing thing in them, is to see that the 
man who bad reasoned with so mudi force gainst t31 classifica- 
tion in natural history, should hiaVe ei>ided with adopting ar- 
rangements which are neither better than, nor perhaps so good 
ai, those with which he found fault, as if he had been destined 
lo ^ve by Iris own example how much his first prejudices ivere 
tciotartety to the nature of things wad the constitution of man. 

Lastly, Besides all these works and lectures^ Oaubenton was 
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also employed as a cobtxibulpr to tJ)« Joutmd de$ Swu^us ; ^i4 
ID his last yearS) at the request of the Cominittee of Public In- 
slmctiion, he imdatook to compose Elements of Natural History 
for the use of the higher schools. These Ekwents were itever 
finished. 

It may he asked how, with a weak habit of body, and so 
many laborious aooMpations, be could have attained so advan- 
ced am old age sdtfaout painful infirmities. For tJots he was in- 
debteL to aa iagemous study of himself, an attention ealculalied 
equally to axroid excesses of the body and mind. His regimen, 
widiout bekig setFeee, was very uniform ; having always lived 
in eafijr circiimstances, and not holding fortune and grandeur in 
h^faer estimation than they merit, he had little desiiv for them. 
He bad espeeially the strength of mind to avoid the rode on 
whidi almost aU literary men are apt to suffer shipwreck, an in- 
temperate passion for a premature reputation ; his researches 
were to him an amusement rather than a labour. Part of his 
time was employed in reading romances, tales, and other lij^ 
works, with his wife ; the more frivxdous productions of our 
days vfete read by him : lie called this mettre son esprit i la 
JUte. 

Unquestionably this negular mode of living, and his constant 
good hadtb, contrHNited much to the amenity which rendered 
his society so agreeflbfe; but another trait in his character, 
wihicji 'did not less contribute to this effect, and which struck all 
who came near htm, was the good opinion which he appeared to 
have of men. 

It aeenwd naturally to arase from the circumstanoe diat he 
had seen little of theft, — ^that, being solely occupied with the 
cootemjdation i>[ natisre, be never took part in the plans and 
moveoients of tiie active ^pcnrtion of society. This man, possessed 
of ao delicMte a tact in dtsttoguishing error, never bad the air of 
supposing deceit ; he always «xperienced new surprize wben the 
imiigtte cr selfehness, concealed under a fair exterior, were un* 
y^ilisd to htm. Whedier ihis disposition was natural to him, or 
whether he had Tohmfcarily isenounc^ the knowledge of men, to 
spare liimai^ tkefiiitn and dttagust which tk(»e feel who know 
th^m ioo w«ll> it did tiot ike less diffuse over Ms conTersation a 
tone <if ^|ood mimt^ wo mudi the more amtdlie tkmt it contrast- 
ed strongly with the intellect and acuteness which he carried into 

B 2 
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every thing that rekited merely to reasoning. Ta^appraaoh bim 
was tofeve him ; and never did ^any man receive tnoreinumerons 
testimonies of affectioa And i^esfioet from otheniy attall the periods 
of his4ife^ and under att the fiuoeessnve govesrnmeota. / f 

He has been rqiroaobed mth having ^ttbmUAed/t(» aihotnage 
unworthy of himself , and odk)it8 from the very names of those 
who rendered it to him i but this waft^i cOiisequei«c&e<af:Uie< sys- 
tem wiiicb he had adc^pted, of judging even puUic men by.tl^ir 
wKHrds^i aiid(^ neveir su^pectiDg any <}thcr'inotiveft than theyesu 
pBes$ed'>**-^dang|Brmisimetbod, no doid^ts -^but ooe> wlnohj^a^ 
pertiapS'beania'Iittle too much ^bandwedat the piielent^day* 

Another disposition erf* his mind» which. also.c(mtiabu|ed to 
those odious imputations of pusillanimity or sdf<«(nieeit which 
have been brought against him, even in pnnted worbs, and 
which,, however, does not the more juetify them, was his^perCsct 
ohedienee to the law, not as being just, but smfAy as kw. 
This submission to human laws was absolutely ot the sam^ na- 
ture as that which he had for die laws of nature; and he no 
more permitted himself to murmur against those whidi deprived 
him of his fortune, or of the rational use of his liberty^ than 
against those which caused his limbs to be deformed by. the 
gouti Some one has said of him, that he observed the knots on 
hi^ fingevs with as much co(dness as he would have observed 
those of a tcee; and this was true to the letter. This was 
equaUy 'trw of the coolness vrith which he would have given up 
his, offices' and. emoluments, and gone intoesiky had the tyrants 
re(|ajred it of him. 

.B0aides, admitting that when .the maintenaiiceaf his.tranquiU 
lity jmglit have been the motive of some of Ins^^otions, will not 
the use which he made of that tranquillity justify him? And 
this man, who could wrest so many seorets fbom- nalure, who laid 
the foundations of an almost new science^ who g»ve to his coun* 
try an entire brandi of industry, who erected one. of the most 
important monuments of science, who formed so many acoom* 
plished pupils, of whom several have already attiuned the high- 
est rank among the learned, will such a man r^uire, at the 
present day, that I should justify him for having managed the 
means of doing all this good to his country and to humanity ? 

The universal acclamations of his fellow-dtizens reply for me 
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agadasthisr accusers; the last and mogt solenm marks of their 
tisteefii 'tdnaditfat^, in the Bio6lgkit<i(»i» iflanner, the most useful 
career^ ^hap»W3 httve totregfvt^iU^they siM^rteneditsoouiise. 

Having been named' a member of* the C6ndervmive Senate, 
Daubetiton ^is^d t$o perfonxi his n^ duties in^tbd sattie man- 
ner as 'he hud d^nethose of his whole life^ and was in conse- 
quence obliged to make some dumge in hisi regimen* The sea- 
son was ^rery .severe.^ The first time that be assisted al the >ses- 
sions of the body w4rich' had eiected him, he wai ^uct with 
apoplexy, and ftU seoiseless into the arms of ins Asfienished coli- 
leaguies* The most prompt as^stance could only restore him to 
feeling for a few moments, ' during whioh he shewed himself 
what he had always been-*« tranquil observer of- nature; he 
felt with his fingers^ whkh still retained sensation, the various 
parts of hi» body^ and pointed out to the assistants the progress 
of the disease. He died on the 31st December 1799, aged 
eighty-^feur years^ wifthotit suffering ; so that it may be said <^ 
him,' that he attained bappine^, if not the most ^)lendid, at 
least the most pei^ect, and the least mixed, that man could h6pe 
to^ttma. 

His fun^^ Was such as was merited by one of our first magis- , 
trates, one of our most illustrious men of science, and one of our 
most respectable fellow-citizens. The citizens of all ages and ranks 
c^sidered it an honour to render the testimony of their vene- 
nilion' to his ashes. His remains were deposited in theJOarden 
which had been embdlished by his care, wHich his virtues hod 
honoured during sixty years, and of which his tohib, aoeerdmg 
to the exp^es^n of a man who does equal honour to science 
and the senate, wfll fbrm an elystum^ by adding to the beauties 
of nature the bhaims of feeling. Two of his colleagues have 
been the eloqtient interpreters of the regrets of aQ who knew 
him. Pardon me, if these painful feelings still effect me to such 
a ^greei, diat* I can only be the interpreter of the public grati- 
tude 4 Andtif they lead me from the c»-dinary tone of an acade- 
mic eUkij^^imv pinrdon him whom he honoured with im friend- 
ship, and'tif'iwfaom he was the master and <he benefactor. 

Madgme Daubentbn, who is known in the literary worid by 
her an»isiog^ tworbs^* and with whom' he lived for fifty years in 
the closest bonds 0f mutual love, brought him no children. 
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He waM stieeetded at the Institute by M. Pinel, and at the 
Museum of Natural Hittory by M. Haiiy. I have bad the ho- 
nour of being cboden m hid place in the Collie eS Fiance. 



Remarhs on the Probability of reaching the North Pole : being 
an ea^amination of the recent Ea^pedition under Captain 
Partly J in order to the inquiry^ ffotv far that experiment 
' affects the Pr'acticaMUty of the Enterprise? By the Rev. 
William ScofeEsBY, P. R. S. Lond. & Edin., M.W.S., Cor- 
respondent of the Institute of France, &c. &c. Communica- 
ted by the Author ♦. 

X ROM the circumstance of the original proposal of the prefect 
for reaching the Pole, by a journey over the ice, having been 
first made to the Wemerian Society f, and received by that 
Society, apparently, with favourable consideration, I venture to 
renew the subject, after a lapse of thirteen years, in the hope, 
notwithstanding the recent failure of Captain Parry in this same 
adventure, of still justifying the proposition, upon the very plan 
originally suggested, and <rf proving to the Society, that the 
probability of success, if at all diminished, is by no mettis over- 
turned. 

Hitherto I have studiously forborne to make remarks on the 
various expeditions of late years em|Joyed in Arctic explorationa, 
for reasons not necessary to be named ; but any longer to re- 
jnain silent, after the recent result, would indicate, either that 
the severe censure of a writer in the Quarterly Review was not 
undeserved J, or, at least, that the late trial was a deoisii^ ex- 

• Eead before the Wemerian Society, June 1828. 

t Society's Memoirs, vol ii. pp. 328-336. Read llth March 1816. 

J The passage to which I refer, occurs in a note, under an article headed 
" Bumey — Behring's Strait, and the Polar Basin." It is as follows, *' Cap- 
tain Scoresby might well anticipate, that his idle aftd thoughtless project of 
travelling over the ice of tb« lea td the North Polo, may be deemed *• the 
frenzied speculation of a di^rdered fanoy.* We regret that a young man, of 
some talent, should have been betrayed, by a desire to make the vulgar stare, 
into such an inconsistency ; but it has served Halte Br^n for an argument, 
such as it id) against the existence of the Polar Basin, One would have 
thought, that a penen of bis reading and sagacity nlgfat have seen the abeai> 
dity of such an idea; and that, even supposing the Polar Sea to be frozen, it 
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penment ; ncather of which sujf^wsitions I should think myself 
juadBed in admittiilg. And, whaterer may be due to myself 
in vindicatkHi of the picyect lo which I refer, I ooDsider it due 
to the Society, to whom the project was originally submitted, 
and to the country by which the expence of the recent explors- 
tion and e^speriment is borne, to state the reason I have for be- 
lieving that the British flag, under more happy arrangements, 
might yet be planted upon the Pole. 

Had the expedition, indeed, of Ci^tain Parry proved success- 
ful, I should have left it to the public to do me the justice ot 
having first suggested the plan of this mode of approach to 
the p(^ ; but as, in consequence of its failure, no credit is to be 
acquired by daiming it, I may, without the selfish charge which 
might have attached to such a daim, under circumstances of 
complete success, be bold to acknowledge the project, as well as 
ready to defend it. 

My object in this communication, as just intimated, is to 
prove, that, whatever probability there at any time was of 
reaching the pole, by a journey over the ice, remains little, if at 
all, diminished by the late experiment of Captain Parry ; be- 
cause there were two circumstances in the plan of it, (and it is 
somewhat remarkable, that these are ahnost the only material 
deviations from the original plan that I have been dble to dis- 
cover), either of which appeared to me obviously fatal to the suc- 
cess of the expedition. And, besides these two grounds of fail- 
ure, both capable of being anticipated, by a thorough acquaint- 
ance with ti^ nature of the ^tzbergen ice, tha*e is another 
that has been disclosed by the peculiar difficulties of the recttit 
experiment, which, equally with the other two, must have con- 
tributed to the failure. Respecting the importance of these 
considerations, however, it will be for the Society and the pub- 
lic to judge, whether they are indeed essential considerations ; 
and if so, whether, under a different arrangement, a much 
gpreater progress, if not an entire execution of the prqe(^ might • 
not, in all probability, have been effected. 

After what Captain Parry, however, has smd, at the condu- 

wtmld pmeseni a surfiM:e so nigged and mountainous, as to make it an easier 
task to drive a broad-wheeled waggon over the summit ^t Mont Blanc, than 
a reindoer 4edge to the North Pole."....^cMirMr iS^viMff, vol. xvtti p. 461. 
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sion of hi9 narratim^y in vindioatkiii o£ the pbntof his^VBi^Ktitfic^ 
pedition ff it loight eeem oaptiou^ia me to .start' ol^tioM^ or 
presiuoptUQMs to tbidcof proposiag a better pkdi ; bnti I wniiUI 
veatur^.to appeal to tib«iOppo]rtiuutieBi£or dbsccnatiionv anciithe 
extepeiv^ expmepee: wfaiob tweatjHfme Toj^a^i toitthetOtieen^ 
lasul ^h9ite*li$beryJbaveaffonled, fiorfonDingiaidddd^pa^ 
judgment) in respect to ao adventure of tbe natoreiof tbat under 
con$ideratioa, ^ J ' > !> 

JB^.J prooa^d to state the sereral tco^ideratioas, intheiplan 
of th^i^xpecUiioa^ fdl capable of a di&refit .arraDgeacmt^ 49» 
which I 'have r^teftn^^abovey as ess^tially affecting ds' n^suit «f 
tb$ ^xpeditioQ, These, are^ 7Va^ «if^A^/^.^Aa:tffa^^&oizl^; 
The^sH^mk^the^fmr 0itmhich the empetnmen^'Wiu^hied'^ attd^ 
lastljTr T^'^'^^^^vrMlitfn u^Ofi Krifcft ike pcniff^trcaxUeSL^ . ' > 

I, /n r^gi^rc^^iiQ <A^ WeigU qfjihs SU4g6nPi0c^* ■ 

The mode of ^raiirdUog} hj whidi it alwiays appeavodi tolin« 
that the joumeji to the p<de might be attanptedlwdth tbe greats 
e^t h<^ of success, was by light sledges or «ledgio^bDat%'dra90n 
by dogs> or reindeer ; but in the event of * the fidlnre of >these 
aninbala.on the journey, it did not seeai' to me impofisible (and 
much leas so since the eKpediticm of Captain. Barry) that «tbe^ 
raturny ov indeed the whole journey, m^ht be eii»cled(onrifi)iit^ 
with btfid^skdges for the: provisions and apparatus fi Tbe 
sort €£ .sledgr Isu^ested ^^ xn^ht consist dT: siead^ ^mestof 
wood,^.with the ribs of, some quadriqwd for Ijgbtnass-nld 
stceB^Ah) aad.ooverings 6L water*'praDf^kins, or jatber anaiteriah 
equally light tj:.'" Something of the nature 'of the rSaqcmBaiiit 
ufnaaA^ior women's boat, for instance, wfaidiy aldiongk 80 &et 
<n^upwiund$ in lengthy and cajtobk of .carrying from teife'toitweaty 
persons, besides their domestics .and' fisUng utensikj ia yet so 
light, that, when the Esquisnatix are performing ^a iraiyag^>ia ft 

* Captain Parry does not speak of his experiment as <ioncIus)t^; but he^ 
says, ^' that the object is of still lopre difficult uttainment thoa w^ before 
supposed, even by those persons who wer^ tbe,J)est . qualified to, judgf^ of it, 
will, I believe, appear evident from a perusal of the forgoing p9j|^ ; nor can 
I, after much consideration, and some experience of the various difiloulties 
which belong to it, recommend any material improvement in the plan lately 
Ijdopted."— JVorra/iw, p. 142. , ^ 

I Wemerian MemMrs, vol iL p. 330-1. % Id. 331. Notcw 

Digitized by LjOOQIC 



qfreaMng the North Pole. 25 

(fBhiGb tlK^^BiiiitttiflB^ do to the extent of 100 o^ 900 miles), 
aad iBfletinth/aiigrHitemflptMik, six or eight persons can take 
tlieibaatiiqMjIi.tlffiii' heads, aod carry it ^rvep either land or ice 
to tfalbnexjbnooaveeietot pkcaof embaricatioa *. A boat Kjiade- 
scnjitjon soroerlutcesemUii^tlm, but smaller, and placed iipcm 
aiJ^il>.dedg&ltBme^ or cnKfle of wood, woidd, I aplprehend, 
awtweor rdae pucpoar ; = f or whikt the lightness of its structure 
would raider it easily portable, the sledge-frame wouM defend 
itjfrpmibekig'Cutorohafied by the ioe; and, indeed, whenerer 
aay cRBtcirrentimi^ ciccur^ the fissure, after the nuanner of 
the fittjainaausTj tmdd be eaitty and expediriotisiy repaired. 

<Efa#gt!0i^'dHficu}ty^ always experienced in launching"whale- 
basts over the ice^^*^ means which must often be tesc»ted to in 
the whale-fid»^9 either when boats are upset or an artangled 
whale takes refuge within a close boundary of ice, — ^forcibly im- 
pressed ife trkh'the crtivictioti that no boat of ordinary weight 
caiddpaaBib^ib&4£»d id pecformibg a suocessf ul jemmey to 
the.poisi And^ XDH' asading'Cqitain Piorry^ nairatiyec^ his 
lato' esperintoti^'l^was much imre struck by-tbe immaa^e'cUf- 
fieakies their helarty exertions enabled them to surmount^ not- 
wtkhitandmgnilf thedisadTaeti^s under whidi they laboured, 
thtin ^n Jthewanl of greater suoces& And in farth^ proof of 
Qi]r<|liBiiiiiar p^DSisnal ocmriction of the vital importance of the 
weight df^ the boats, I may be permitted to mentioti tibie £jujt, 
tkat^tifbeti'I fir^ heard^rom ^jiear relative of Captain P«rry?s, 
wUst-the edqoeditdon.was y^^ abroad, that the shdg&.'boats wieore 
eoika<ii>lkemdghi of near three quarters of. a^ton^ i expren^d 
the ;8taH[igefet idontdction :tiiat this drcumsionce alocte mcii^ be 
fi^ tt stpasess^;: and; I moreover added^ ihat, ftom ^uy mti* 
nuite^ktiowiBdge<aF the nature of the ice^>aad the difiicttlties to 
be enecMmteired'y I dioiikl fbdpfevfecdy secure in venturing any 
conai dem t ii Mi /wfaatevw^ in support of t^tebeliiBf' tfcat Htms tm- 
posH^ ta mcceedf.. 

• Crtuntz*^ iifeenkhd, voL 1. p. 148-160. The length of the utniak Crantx 
stipes at *« coriuiaonly (^ niiy 8 or 9 fethoms long;.**^ ' Also SaJabye^s " 6reeti« 
land,* p. 18-iO. 

+ TbU conversation occurred at a dinner party in Liverpool, with mj 
intelligent and scientific friend the Rev. Edward Stanley, Rector of Alderley, 
on the 4th of September 182?. Captain Parry was not heard of till towards 
the end of the nionth, having arrived at the Admiralty on the 2ath. 

3 
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. NoW) that this arrai^aaoait of itself^ under exiffliiig oinmm* 
stances^ must have bean fatal to success, I tbhik.we ma^ dsme 
strong evidence, i£ not decided proof, from the w^eds of Clap- 
tain Parry. For. so hborious was the nature of the servioe 
(owit^, no doubt,. in cue essential respect to the frtateof the ice), 
that Cap^sn Parry informs us that the most of the journey was 
performed from three to fiv« times over the same ground ; so 
that, whilst the direct distance acoom{^shed towards the pole 
(including 100 miles of free navigation fnom the Heda to the 
margin of the packed ice) was only 172 miles, the actual dis- 
tance traveMed was no less than 97S miles *, being sufficknt, 
could it have been performed in a direct Une, to reach within 
two degrees of the pole, and return ! 

. Now, the only question in regard to this argument is. Whe- 
ther, in the unfavourable and unexpected state in which the 
ice was found, and I may add unusual state, with a sledge4)oat 
of light materials, such, as I have briefly described, they could 
not have accomj^hed the journey by one single flexuose line, 
mstead of passing three or five times over the same ground ? 
I speak not here of the objection oi any want of safety in such 
a conveyance, in the event of having to cross lai^ openmgs of 
water, for that will be considered hereafter. The ccmdusion I 
Aould draw from reading the narrative is, that, in a dedge* 
boat of 400 tb. or 500 lb. weight, instead of 1540 lb., with 
hand-idedges for apparatus, &c. there woxild seldcxn have been 
occasion to go over the same ground twice. Of this, howeva*, 
I can give no pitxif, neither can any one ; it is merely a matter 
of judgment, and that judgment can only be valuable or satis- 
factory acocnxling^ to the rdative experience and capabilities of 
the persons whose opinions may hiqipen to ccmie into ccHDpet^ 
tion. At all events, it must be perfectly certain that a reduc- 
tion of 2000 lb. wdght in the two boats, out of 7506i, beu^ 
more than one-fourth of the total weight, and diminisliing by 
expenditure of stores to one-half, must have afforded a chance 
of success very far beyond the extait actually aocomplisbed. 
And even this conclusion, which appears inevitable, will be suffi- 
cient for the support of my argument ; because, whether, in my . 
proposed sledge-boats, the expedition lately undertaken could 
• Narrative, p. 12a, 
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have gone forward at a cxxntant progirees, or uriiether, in some 
few cKseSy tbe pMrty must bove made sc wKond trip; yet, upon 
such ide^ a^ tiiey ^old bavisi met witb at a different season^ slnd 
on a cKftrentmeridnin, there can be no doubt but a odnttant 
progress, unless m some very entraofdinary easts, wonI4 ha/ra 
been made : Attd if so, no new obstacles ooeuk'ring, bv^vl at 
the slow rate at whi^h they actually travdkd, the whole di». 
tanoe to the pole, if a few days more time had been gir^i to 
the task, might have been accompfisbed. 

II. In regard to the Season qf the yeiar ai which the £aperi^ 
ment waa tried* 

But the weight of the boats was not the only oonsident- 
tion that essentiidly affected the final result, — the season of 
THE YEAR at which the experiment was tried was perbaps 9he 
most tm^v(mrMe that could have been sdeeted. This may 
appear a gratuitous asserticM), especially when put along with 
Captain Parry's <^inion before queued; with which c^nion^ howu 
ever I am disposed to respectful deference, I cannot coifidde, 
unless the arguments which appear to me to be so eoncludv« 
gainst it, can be repelled and refuted. 

Without stating these arguments formally, I shidl briefly 
mention what the views are which I have always held as to the 
best season for undertaking such an expedition ; and then ^' 
peculiar and formidable difficulties which Captain Parry en- 
countered, arising out c^ the season at which his adventure was 
undertaken, will naturally constitute both argument and ground 
of proof. 

The original plan wbich I had ^e honour of submit^ng to 
the Society in the year 1815, I find, on carefully reviewing ft, 
as still affording, in my opinion, the best chance of success in 
any attempt for reaching the pole ; though there are a few mi- 
nor circumstances, whidi an experience of s^eral additiondi 
voyages among the pcJar ices would now induce me perhaps to 
mo(fify. But the great outline of the plan I would still justify 
as feasable, and as being well adapted to the peculiarities and 
the difficulties of the bold adventure ; and there are few parts 
of the {dan whidi t should consider of more unportauce than 
that relating to the season for making the experiment : For the 
occurrence of detilched ice and soft snow are obstacles which 
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fdwaya ^^ppuaitd tame so fonnidahle, «» te-Tcquiri^ if pofRBtble, 
to-be Bcsroiied. Tbidfeet this^.I m$ggeaitedy mtht^ongmai^fimi^ 
that *^ it would be necessary to set out by tiie cbse'of ite^DoHtb 
of April or bepBningof May ; oe at leait aotnetioie ]Mfare<the 
asreii^of the fttMil'.riiouU be too .gicBdy relaxed ^*'^ 

A Tery \m^ nentioii of the-weU-koowa (JMngce which take 
pkoQ in tim fidar JBoes on the aj^fHVxioh of stunoaet^ mBi8iifflo& 
to she^rthe importaiice of this suggeetajn; During>ih^ oontU 
nuasee of de frost faeh>w. SS^'^Fahr. (the ftmmag pomt bf «ea4v«^ 
ter)y the small interstices among drift i(^ and the gt^ater i^oeb 
among fields, are genendly filled up by ^^ bay4(W.^- < >So lftat,'ili 
the midst cf a body of drift ioe, where no ari^Mil msM shMild 
exfioed 100 yaids in diam^er, or indeedany smaUer maKitmiffi, 
the whole body^ in the spring ^f the year, is genendly emne&led 
in^ a contimioaa fieU ; and tfai% in aituationsv ditkered'fisom 
the action of the sea^'ofitettpiirtriieB^so-inndifof^die foa^reof 
a fidd^ tihat tfaeve isino difficulty in walking OTev> such kie^'feet 
maay kaguas together, wiibouterer requiring the fudiof i^ boat. 
Henee^ in the months of April and part of May (probably the. 
whole c^ May in latitudes tor the noirtha^ardof Spvtebexgea)^ th^< 
entive body of the Spitxbej^gte and Greenland ixtep gi«atly par^ 
xAm^d^ tbe f nature -loftiaontinueus fisld&i ^SometkkieByandQed, 
the^fieldaceigcitssqQiasated^to lihe westward 4)f 'Spftsbaigen' W 
fom that^>)time;i but thisr k unfr^unUi It is attbatitim^^ 
tharefoDf^ when dieditfuioe is thuacBfmenCed4ntot£eld4ika ron* 
immty^ andjwhe^i^the^^ridMke is often found in unidteirupied 
connecliony ffom the fitting up of the interstices: wi<3i' \m>fMe^ 
that the Ai«tjk ices are unquestionably in a belter' etate^Cor (the 
piogress lof tcavellers, than at any other season! at which the 
8Qthk di^neevoC'latiUide eould be readied wkhout(winte]E>p]g; 
And-.eit jtbis s^uaei^^^'^Qhcii^be snow is yelundisB^bi^y^amij^K^a-' 
^jofioi^bard; upon dieusutiiace^-^t^whiin ' tl^ce is^ no ^ateFiwSiat^ 
ever upon the ice, no rain to impede or incommodedha ladiien^ 

fei3a»ce*tomr ojmipBJi^^itoiift;rltotlLaia3ttidete)ttaij^ ms 

to avoid, th^.Jiippyfa^tipo of, fir|^jfle^|d^f^ry^igji iPmiS^^ifAVW> 
experiment, and then using tnat Jrifipi'matipn ^ an argjuqt^^nt foi[ ,a new ,plan, 
suggested by the causes of tne recent failure. My 6bject in these references 
is to prove that I am net taking up ij^w Tn?w^{.)iut4^»tifying the original 
pkn. 
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tun$Ea^.>4nd noi i^wdle-like orystak to clktren tbea^^-^en, I 
slrauldiiocypaiiev' that >the cxpedmeiil wonkliiBve &fiay wsflbn- 

> *Beaid68^ 9rliiBn..tli« iee isnn tbifr cbdbmiou».aDd &viour^Ie 
state, the adv^iitinxiiis pocrtjBiigktayiaildtenneiTeB of- the use 
Qficeinddar er^dogli to dmg their Ugbt skdgesacEdBSthe nojfth- 
entifiridsror Boes^.whidH bettdesaffiitding tkem ireUxatioar fecon 
tiioi(iir4tl0i||i -eHettion^ would yieid a valiiaUe'icpn!vefk>f''iiOttr- 
if^iiHmt t(hi9iweTQr 'pairiful such, an appHcatkn'of ibesetistfal 
^|]i^)^eilh9r)in case of resoitrcea failing (thedk^otv^at^hii^ii 
esailj|[:liap|ieD, any of the.profvisioiiB being lost >*>' -^ ' i . " 

Bwi^oo tjlhe* dnitfmBent. of the frosty the dmoge'tbattakeefpIaEee 
isiiiot'leiH^detriktttnlalttttheauaceeB of asupergiaeixLjeiil^^yVtbait 
itiiaaatoi^btiiiig^in itself. I For «very mrhale-fisher kiUMrs by-hard* 
bought ^xperioicey that the oBmentatkiiiiof thedeifuke, mbiA in 
i^ijtl Ottd May presents soiormUaUeaD obstniotion to thepro- 
gtess of a ship that it frequently costs him hours and days of 
hacdlafcotifjto advance a.fsw fathoms^ is in June or July- so couk 
fdcDely dbfiolyed, ^at he coin often sail through the very cemtte 
of the soQie body of ice in any direotion, mthout ever stopping i * 
And; be sis .equally familiar with the fact^ diat the tendency of 
th& ioe^ivhidft during the firost is to form into conpaet streams 
ami cmH^naoas bodies, and tenaciously to adhore as. if. by geae^ 
rsifattraction^Js-so dhanged on the cessatbn of the ficost^^ espe- 
ciaUy ia Jikly and August, that the adhesive tewtenqy is qtHtieirB- 
Tecscid^ And: there nof«r seems to be a umrersal repidsion ; so that 
ia>plaoe$ wher& there is space for it to^parat^^ and when diere 
iS'ilo adUoD^of a swell to bring it together, no two pieces of ice 
can *bcj said ta he in eontact ! What a serious . obstactersudi a 
cl)fingerin^the condition of the ice, a& to contintdtyy must pre- 
sent aglainst<tbe polar jonmey, will be enrident, «vai to persons 
^rhAthaire never, witnessed the fact, without 'a word df atgnnwnt 
or iUufitratbn ! 

It j^as ho^ necessary tp enter Jnto, these eKptamlims, that 
the Society may judg^ of the defects in the plan cf • the recent 
expedition, which it is my object in this part of my communica. 
tion to endeavour to point out, that no one may be obliged to 

• Account of the Arctic Regions, voL i. 274-& 
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rest in floiibt because of conflicting opinions ; but Biay bare 
tbe oppoHonity of dhoeming hovr fat why ^jte\km» are con- 
vincing, and wheth«r or not ihey are condusi^* 

To tbiB end, «a far «a reteea to tbe aigwiettt in Teepeot to 
die importanoe of die time <if ibe fim ibptrjmg the e xpe r t • 
menty I baveooly, in addition to what baa been, arid, «o Attract 
Uieattentianof tbe f^xriety to several fonnidaiktedift^ 
Caplaifn Parry encountered, arising entirely out of tbe adYanoed 
atite of 'the seasDii, vbicfa proved one of the obief and obvious 
cauaeB of tbp want of greater Buccess. 

From the want ofcootinuky among ibe ice, small spaces be^ 
ing continually^ niet with during their entire progrefls, lliey were 
fipsquendy aulgeeted to Uie arduous service of unkading and 
loading thm boats, and <^ launching and* hauling tbem tip, t^ich 
lahoiious routine they bad sontetianes to peefoirni eight or ten 
times iMlay^aad once no less than se«renteen times during cme 
day^ journey *. 

Ffocn the quantity of rain which fdl, the people were both 
kijored as to their slarength aiMl ooinfoit^ and tbeir progress was 
ofit^ retarded for hours liogetberf. ) 

From the sriow on die ice being saturated with water, not 
only were tbe men'^s feet continually wet, and their physical en- 
erpf!^ oonsid^ratdy enervated, but tbe adhesion of their feet to 
the wet snow rendered the movements of the travdJers so diffli 
cult, diat in some cases they had to adrance upon aO-fours, and 
in other cases they fsMy etutk fast ]:. 

From the partial dissolution of the ice, or rather probaMy 
^m tbe resolution of a portion of the winter^s covering of snow 
mto .]msmatic or frj^raraidal needles, the progress of the' party 
^aas oftoA rendered difficult and painful, in consequence of the 
{nerang of tbeir feet by these pointed oiystals. 

And 'firom die qucmtity of water (bund on the ^oes, they bad 
smnetimes, when it was not deep enough to float their boats, to 
isske consifikraUe dirouits, instead of pursuing their cotnrse 
through the body of these lakes, a line which, bad it been flree 
from water, would have always proved the best and most level 
tmck. 

• Narrative, p. 143. f Id. P* 7^^ ?«>«*, «S Ac 

t Id. p. 71. 
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NoW) I have no hemtatiotl in assertitig, without the fear of 
ooQttadictidti, that whatever other peculiar difiicaUies may be- 
kmg to the seadon I have suggested, none of these striking and 
formidable peculiaritieis would have been met widi, except the 
first, and that that difHculty would necessarily have occurred 
much less frequently, and, posidbly, for days together not at all. 
Because in the month ai May, as t have already said, the ge- 
nerdi oiiaracter <rf' the ice is field4ike, and the constant tenden- 
cy €o be continuous ;-*--4)ecause in May there ts no rain, except 
at the borders of the ice, and even th^e it is so uncomiiKm as 
to be quite a phenomenon ; — because in May the 6ui*faoe of the 
ioe, where bare of mow, though having a granuter roughness, 
is free from sharp crystals ;— and because in May the snow up- 
on the ice is unmixed widi water, and no pools or lakes, unless 
from or^ces admiuing ponds of sea-water, which are not fre- 
quent, occur on the floes. That the disadvantages bebnging 
to the seasarij therefore, at which the adventure was under- 
taken, are gpoat and formidable, and for the most part might 
be avoided, I trust what Ima been said amounts to proof 

I must not neglect, however, to concede to the plan of the 
recent expedition an accidental delay of almost twenty-one days, 
nor would I omit acknowledging that this brief space of time 
might have proved of much importance to their greater success, 
by enabling them to reach the field-ice before the commence- 
n^nt o( the rains. It wa6 the intention of Captain Parry to 
have " set out from Spitzbergen, if possible, about the bq^n- 
ning of June, and to occupy the months of June, July, and 
August in attempting to reach the Pole, and retuming to the 
ship ♦4" but, in consequence of the instructions which had been 
given htm, he had first to find a place of security for the ^ip, 
in eflbcting vi^iich, in connection with several days besetment in 
the ice, he was so delayed that he was not aUe to proceed on 
his expedition until the 31st of June. No doubt he would have 
been juattfied in departing from his instructions in this particu- 
lar, as he had inde^wl deagned, eoukl he have left the Heda in 
a plaoe of probidble safety, and with a competent crew. Btit 
the situation on the northi^ti face of Spitzbergen on which they 
saiighl tor )|helt0r -(probably owing to their being forced thither 

* Introduction, p. xiii. 
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by the ke), and the ooAst fhxn wfatace diqr pro^died to set 
ottt^ irece'fttrfininbtng the flwcc fafourttUe as ^ttfii MMatt; 
nor was die i^MasaiDbg <3rev ki the Hecte ad^[iiite to take 
chatge of the ^Idp niiicter aay dWcttlt-ebettiiiiiiis, i iil - 

^ file f#o blj§edauiis kgalost Ae platt of the reeent expedf- 
tkm «^ t have tio# ufged, ^aiid enid^ttTofai^d :to isidM^tSaCe 
— ionceAiag fli^' weight 6f the sledgeLboats^ atid^ the season of 
laideruJdiig thlg enterprise, eith^ of Idiibh appears to me to be 
df «m^ d>njseqii<eDce as necessarily to be fatal to sutotss — are not 
di^^tXkiali ^ggesietthy the fedhire of the ekpecfition, though they 
receive' the* strongest supped from the dreumstances of thel&il- 
ure ; bat ih&f are objections^ as I have shewn, one of which was, 
and %e other, had it been known, would have been, anticipated. 
There is another objection, however, to the plan of the late ex- 
perimeht already hinted at, which has been developed by the . 
peru^ of the Narrative, and this likewise must have liad a 
most important influence in diminishing the chance of success ; 
and that is, ike particular meridiem on- which ike 6a*pedUion 
made the trial. They set out from the northern, approaching 
the noith-easiem fiwe of Spitzbergen, by wniiJh, indeed, they 
gained from 40 to .60 miles of northing, beyond the ordinary 
extent of navigable sea to the westward of Spitzbergen, before 
they took the ice ; but this small advantage was far from being 
a compensation ether for the detention of twenty days» or 
for the extraordinary difficulties as to the /nflJture of (he ice 
whidi ttiey encountered. 

It is but proper, I^owever, to state, that the choice of this 
meridian rather than a more westerly one, waa probaUy urged 
by the circumstance of the Heda having got beset in the north- 
em ice, iMtfd being driven tbwards that meridian alon^ Iff^h tlie 
paclc. Itwouldnot beju^, thei^efore^to coQ^ider tWVfW^h 
an iuncor jii> the {^ as m t i ii foftiin» l g xifffiH»On<Wi juitoiirily 
affeetiair^ at th* resok^riitfwedy thavzeoiHidii^^ the fraject^ ^ 
throwt^ diem in the way of stich a trough and untoward con- 
geries of pack and floe ice, as no human ener^p^g^ciipumftaDced 
as in oA^ respects tbqr were, could have a^proqpect of sur- 
mounting. 
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ibe iietrait, y,M|,ilWM»¥lfc.J»ft ofc/^ 

gesled fer the ddps ; beemne, there is little fear of ice settii^ 

a^tuiJK^oSPtii ^ t^ ^>n tbejca$e pf Cqptai^ ?wrr]r» .i^flidd |)!e 

t^e.t^^jjljl^.jpif^ i^% jto, the m«ia border , erf tl^ppitli^^rf^^ 

k^^fi^|w5rj99.^flW^ 

gm^ of J^|;jiU;4e^.tp tbe i^e^yf^dM '\%% '^ sl higt^eCilaljit^ 
ooulj^ be l^^j^^ a^]^. ^I would then pepetra^J.tbl^ io^ kf^ 
piQf^^ijlj^ i^,ooul4 b^ dpie without risk^of ,h^ifypfrii||^t|^e.i^^ 
tofjb^iip the ch^u^y ,Ypi^ ^be experience ^ jom^ o(p^ll^p« 
that I fwpe, 8«en bo^d/^ put, . of plaiitii;^ tbe Jr%ir^Uqr» at . flope 
UMR ibe fijdd-ic^*, Tb^ ship, then, being jleftip acleqpa^ 
charge, ^D4^ with a full c^wplement of n^n, ind^ndent of tbe 
trav^iDg^partj, .m^bt,. f^*^"'^ ^h^ ^^^^ month or twp, pursue 
an; object in tbeJivnjT^diate neighlxHurhpod thi^t s^uld be. 
deenued desirable, having first Iwded^ at assi|p^ placet^ abun- , 
dant resources for the travellers pn their retii^rn, i^ tbe e^t of 
anjr lu^i'dent happening tq the ship. Then, in good time fof the 
return, of the expedition, the ship might take its ^ta^^i^ 91} the^ 
face of the luirtheri^ ice, and cruize between. certain meridians 
prevfouslj; agreed upon with the travelling party. By that 
means there would be a fair probability of receiving thein^upon 
thrir return, without subjecting them to th^ risk of crosgiM in 
tl^ flliirht canoes the open space of water between $pitzbergen 
and the ice. Aiid to avoid mconvemence, m case of the boats. 

comnumded by i|iY &tber, we reache4 the northern fb^ bejQnd ih^^Oth de« 
gree ol^6li^'Delbre the end df April In l^Oi, a remartcdilp dote season^ 

narthern fields bejrond the <wth degree, else, no doubt^w^ mifi^t freo^^thr 



haye dotie Mr«ii4j itt Maj. 
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from foggy leather, or tmy^odier-oansej tniMng^the^hip, wid . 
radctegr Arcir ii?ay' to' the place nof rcndesToita, « coim»i9d«o«i8 
bcwi|t QTcinittdr.tii^^ Ibe.kft 'cm the fipot, fitted oiat>fec< the' put^ 
pd«e^ miriiidi sotD^.ofl ihe party aai^t retjum tSQlh^iiorAward,' 
awl Hi^kfii^ooifrOf'their su*iSval-k>.tJie tll3^ r . i? - :•; *. . 

0|[i«tbit;plai», bfifto^he meridbnof eiaatefftfttwm^ il^^er .tfwiee 
p«l1it^kl:<Ja'dytot;^$;Wo^Jd Jbe gaiiieiit)^ rfftalptoati^f )ihe. f^ 
cen^:efcK|iBfljiltf0, ^d* ^ery ptobaWy' a Ijiwdy tb^iwo* in^porti^ 
of all. The €totion of embarkation woald^sin (iJl prphfllitity, be 
«iQ(|e«^Wtatiai8eiii<m sufficiently ^ady fort|i^«q9fdii^^io»> ih4t is, 
%.thetqid.ofjiApril3(br1iariieryif deiraWb^ in &pm^9^0S(mSy or, 
byijkbe^toiddte.of.May, br vbry sowr'aft^, inl uduflii^&ia&^aicm^. 
Atdjthfe.'woujd.eefcure the seasoti; comsidtred a» fiiVoui^Je for 
ti3e,\if)d(nakiv^^'wtthocit; inxriilidng thteiexpetsi^ aniu^imoe, and 
g€*iei^disa<ii»a«^ge of 'wintering*.- 

A saQtilu} miM£ftit^^oul4 bd, that.thj^expedt^a migbtj^rt 
withmrt^ tb^ shi^ bi^ng secured ki' harbour^ "ihi^re b^ihg exceed- 
ihglyj little rifk d[, 4 dbip getting b^lsnper^ by iceiin tbfat skua- 

' •'Ciptain i*ttr!7 having exjiressW rin ©pfeilon cbnttai^ ttt t*4s (Nkrhttire, 
p. tU\ /I touflib ap^id to tlia esSp^cleiMa fi£ twetiky^ogioyear^ oteertnl^oii <)n 

In the ten years between 1^03 and 1312 inpUisiye, the ^pi^zbergen 9eas 
were unusually encumbered with ice, there having occurred ])ut tien ** open 
seasons," in which access to the usual highest latitudes nil^'behad hi the 
mcfiliuof Apjnl ; but dtlitag the same ten years, with one i^ce{]|ion, and not 
spf!iaj^qf,t^<>thfp:'y^i^ Jliii^lq^'wsema^^ nO att€««|*,:tb!p^lid«^ree 
of latitude was always noached during liie mopth pf May, and was in 
general accessible by the middle of May. During the pext ten yearsi 
ftottr I8t$'feb*1623 (omitting 1619, when 1 did not vi^t the fishery), 
thers^ iodaurt crflifwr* ^ open aeasons," in six: of which we actuiOly proceeded 
to a^ |i^^ 9^ Ifititude laft we wjbhed (geneKaAiy 78^ U^ ti^°}i att4« with^ut^' doubt, 
mi^t have proceeded ^ther, fts early as the middle, or, a:t -least, befose the 
end of April ; and during the other three years, out of the ten, we attained 
the h^h^it iforthefn latitudes we wished, once on the 1st, and another time 
on the 4th^ of IBayy-tarfd, in the reraaltiihg year, idiidi i^^as tlie only really 
'* close sea£|on" in the ten, ^e made our fidiery *' to the'southwaird,"* and 
bad no occasion to try the experiment. In the cases just stated^ where we 
stopped *ort of the 80th degree of latitude, there need be no question of that 
jjartillel b^iAg accessible ; for, it is a general fa(*t, m respect^ to the cdnfbrma- 
tion Df'the %it2^>efgen icfes, that, Whenever the latitude of 78* or 78^ can be 
raacbed^tn^AprO) the 80th degree is usuaUy^attainable ; &r whatever pMvalent 
winds or currents clear the ice from .the land- in the 7dth parallel^ always tend 
to clear a passage to the northward as fer as latitude 80*. 
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tion, utilM» by cwricM w— or igocMnMoe^ a»ilie wtektm fsM of 
tbe odbst fe the most ofKis atul prahajbly the kngait opea^ My 
of^iieeoMrlsof Spitsbetfgen. Asd a thodidirantag^fnost pHN 
faid^imttld arae$^^«4iay, i cm han no dottbfc^fnin nmiy years' 
observaticHu^, that it mmkd mmey^-^haij on tba fwopoaed m^ 
«HaR, flM^ke trotild 46evliMy be roet widi, and that at no great 
(fehmoe from the extreme or seaward edge. And ofthta, I cm- 
ceite dMt I eotiM «bew evidenee of the ilrongett pt oiMlMlky, \£ 
not «^4dtiiee in i»i(ief . 

It wai matter of great eurprtce imd iiioitiBeatkm toour laAe 
iee-tr»p«iiers, that^ during the whole x)f their aidafloiM pnignna, 
they never readied ^^ the maia body of fietddee,^ wUch olhtr 
navigiitorB have deaoribed. Hence Captain Panry ia tiediicei to 
die neoeesityy as be found 00 8och iee, to exphdn the diffieresoe 
of hie experi^ce, cvi the euppositicu^ that other n^vigatcN^ ha- 
vnig diiefly aeea die ice from the maat^head oi their slaps, with- 
out traveling upon it, matt have been deeehred. For, ^^ as it 
is ir^ known hxm asuch the aaoat expenenoed eye laay be de- 
ceived, it is posflibie enough,^ Captain Parry remaiic% ^ that the 
irrqpilacities which cost us so mudi time and labour, may, mham 
viewed in thil^ manner (firom an elevaled situation), have entire- 
ly escsqped notice, and the whole surface appeared one smooth 
and l^el plina *."" 

That the irgcgularitiaa of the ice, as seen irook an elevated po^ 
atioo, would aiqiear £ewer and less oonsiiderable than they really 
were, is perfectly ^oerta^ ; but it is equally certain, aa certain as 
the eye cen be of any thing it percdives, that no expmaaeed 
perMtt eaxi mistake, when h^ reaches the boidert of it, drift»kse 
for fields ; nor will he lie liaMe to he deoeiYtd, as I weU know 
from iimumerable triids, as to the nature of die ice, of which he 
has ^ distinct «riew, even at the distance of Aever^d f urkmgs. 

Hence J ^»sid^r JLta^ certw, that tte ice Opt^ip Parry met 
mAi bad ^ther been aceumdolakd there by aome un&f/!oui»J^ 
actifm ^t tiie winds and cufrent^, or that ks decency in fieid- 
ice was owing to some peculiarity as to the meridian on which 
he travelled. J*or, in his " Narrative,* he telfe us, thaj; the ice 
in ftae <»se was sp e:jtqec<Jlnglj rpvi^, ih^ " th^ men compared 
it ti9 a sione^masonls jpg^ T and a9 a general ohaarv^tiaB, tb^t 

• Narrative, p. 146-7- 

c 2 

Digitized by VjOOQ IC 



86 Rev W. Scopesby^s Jtemarhscn ihe ^robabUiiy 

^* die ntttare of the ice wat beyond all Qog^)fi«»«(])i^.thQt|||p$t jin- 
favoumbte' te* their pnrposei that hft-.ep^^m09#i¥i^Qrq^t^.^aye 
mcsq;'? In^at4yCaftfam Parry nev^reacfa^df^^ 
he wasf evldeiidy4»ar.«itte^itor.8^roe fiXte»4v-^ lw4fi^ IW^ 
beyond any daoh|! by. thte jveitewfice b^i»k>i€|^atf7W^.3$e^ tQtfce 
narthwaidtaf ^uii^¥i9wil'tbfiyfbmi(AitrQ?p^ rAJod 

ft appeaifSfciQti'^pitribdbfeyTfnc^ 

^^riveiftthatitfaeK'icj^jbpA'ftc^ tpthfl ^a^Wji^My.buti^ ^.^ 
novdi-!i^a6tanirial[t)£' die .Sevfto Isiaja^s^j.ifrw .^^.pFffW^^y qf 
^whibllotfai>iiiBffaa(l been raised intO' aueH f^rmdf^^tt^ufopippks, 
;«ndkh(f<Ji:citliiMF saehri^naU' inasaea. ^i>r^, 91^ si^q. .pn^ilidiajqs, 
imdiilo douhtrtD.tfale'^fi^tward of HakkiytV Qe^df^nd^ wer^pw 
tiiat tboreialwaysrk a Tast body of field^i^e,. fiffour the atpujqil- 
sianc^iof^iibattkindjof ice^beif|g;lmqDe|it)y,1pra^, iq.poe cpd^- 
rmiM^chaiftty ^ni:(the)S0th.t« th^ 74^b.dQgr-ee <^ }a^de^ ^r 
]d^d0id<as.fartd the JBtHiifh ward' aa tke,whaler» haye penetr^^. 
Atid that there biabtindaoce of the^ Bawe to ibe.nqrthwiMrd of the 
BOtb pdraHely is^isertaid^. ftojn/UiecifQUHit^UM^wGf jthe cwstaot 
south Jvresterly ^et^ duidiig the .^»umiii^, pf tb^ w1h>1^ bo(4y ofJoe 
^b^tw^eit'^ipitzfakrgenjaid.GmeiihMad^ ai:id.lhe,co0^tai^^,i,icp^sion 
of otberr'freldfil 'ddsoending ifrdax .the nor^h ormorthH^i^ \q ^p- 
piy itsplacef . Aiid it is iee oi tikk aaturt^ tp a gi^a^ ce^tcait at 
leastv thatwa" diould have good reaaon to calculate f^n m^tipg 
wttdi^ 'and upon.tfais^ the- jouniey to the pole with.reipfd^r^ or 
oftherteaincstto, mighty in reasonable prohaii^t}^, b^ apcom- 
ptished'^ tiotWhhstandiDgtbebkx>ken,jri^gedsiai>d wfj^oprable 
tifltui% >of the iee mejb with by Giq[i(aftnt Parry, o;ifciii|gr^, which, 
amdng other eau4e» already, stated^ hi$. rMnrd^iei: fW^ .repdei^ 
useless, and so Htt^ «uedeas was AtNdoed; ' ,f . t, ,^ 

That the fciad of ice acnoas whieh Captmp..'^ry,;ti*aye)ied, 
was^ soibethttigt jMoirfia^ to the meridian wherein/ hb. progress 

* baplain Parr^' ^kw lafia to itie east^ir&rd *of^ %bia ieiieil .'ttUuite 4 ' land in 
wm& of tlie>tAd'Dtitoli 6bttrtrth»nt is aa aalisBsive tmct mlaxk^d^ou^ s^&r- 
ther tof the aoifckjv:i3rd, and Oeaign^ted b^r tbe namc^ of ''(PurolifMsf Land," or 
Turcl^^';BPpint}'>ri^ GULP'S ^AncL" 

f , Tlie,pro96 pf , jtl^e^ facts J^ei^jj^ .given, both in tlie,l»fler on tke' " Polar 
Ice," (Wemerian Memo!^ vol iL pp. 309, 318), which Ihiiihe honour of 
submitting to the Society; aid also in iJhd "Adcmiftt ot the 'AttticRegioiA;" 
(See yoL L p» 212, 217 ; also p. 24# laid' 290uSa6) ; it is needksi to repeat 
them here. 
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yitaafmMei^kppe&fBieeriBih fhmr dut ^acli, ^baft^ in Ib^ 3¥iid^ 

pMbkUfljfikW^ uot^IefiSithfabtw^y UnsMilsaid leagues 

of Id^ f n^W ffi^ M^Uh 4atiy ieev except kebergg labojat4he(dic»e, 

mtiye^'iti th6^ pIMe^^»eitkA ^<<^rav6lltn^BincHi|(luiknin0dkajof 
ic^r- ^ -THi^ 1itl^^firtd(eks,M» f>iid^itio«i toitfaci nneiipappeaqcfo be 
Hbta tiikty to-^ftyfeet high, or upliwd^-irbeBeaiithefbr^bmty 
hirtmnlocki'bf l^e tifeastiriest ft^ltiUce «bfltocciM iii^rild^jaBfprtnipt, 
seldbm t^^e^^w^ty^ot^h-tyfbet high, > and bniiiBioGbiiafft&tty 
feet'^'Hor <6f utoal'o^urrence, tUough an iaBiil«ted[)pMkftof 
that h'd^ 'm&y be seen oedasiotiaUy. Besidttt, (tke^imA ofi fi^a 
ice i^al^ c^^it^^ a de^i^Ve proc^ cyf ^m un&vcmvaUeiatlialifllD. 
The lacrgest Boeib^t Capj^ao:iPwtty^Mliwmiih^i^ 
and'a-InUf 6f ihme tii^Bki scfdLBre^^-^he^onlyioccam^ 
they Ww'any 'thiBg an^wei^g^^ntte i^^eBt•degtee>.loithfliQle- 
scriptK)h givfeti bf'the^* WiwT^'i^^ f^' yetttoifitttfa weE^metni&tb^. 
Whereas, £^ t ' haire ah^dy shewi»,' field-ice^ to the westmravd of 
S^jtssber^ri^h^ often beeki tntoed, in ascmtinuous chainy through 
an ext^t bf i^ ley ' ten ' degneeo <tf latitude^ In iv^pect jto :the 
extetitt of tMe ^ifi^nt inad«^, I migr'Teinarisv thbtjvrher£[«» tbe 
greirter ^n^c^^^od of 4bi ice may camsist o£ A^s oS-iiaeiqiM^in^- 
nittide«, a vei^ oonsid^able quaistityiis oAenrfeuod of ^theiPa- 
ture D^fields, timt is, of much large (dinn^nsiaDis, tb^tatxiobsdlffvfir 
from a sh!pV mast-head cailniot overloDk them. And^iin; regtod 
td "thd 'iktittt¥e^^ tbe sttrfao^ of tfaescf lleesi and>^fieMs^>I pisji add, 
that, "although' the greker nomber; perhaps^' may «9(hil»t ^'bw)- 
mocky appe^iltte!e,'fiddfifianti floes,/ contiumog a9 fatto w-fiwe, 
for an extent of miles tidgetib^r, are quite jo(»tai6Bi^ I ; - ' ,. 

Hav!i!ig; l&r' some 7eai*s, been ta the habitiof iobfi^r^^g t(b$ lia- 
tuf-e* off ttee^ ^A^dtfcl* in' t»efei»noeXojdie .pirac^abaiiHy lOif a jflwr- 
ne9t^Q4diarSol% I findf o».jj^vie,wiDg,4py jcpri^s,^ s;?vi^ra| je- 
iddrks teKjirebriy onthemdjjeoti, 'Ekos^iia inyjin^njttewpft.^wr-: 
nal tei*^ IB^; ' T find m^ntibn of a fielfl ¥emkrk«*te'for:itsJ aiae. 
W^ ^ed abng its solid contiiiuouVedge^N. NE. 16 iflife'J N. 
4.fpj|(?g\jf^^ JIS(. ^fW. ,^, milJB$ ; ^and wei^e y6t fa;r from its toith- 
enir^wfftrfl»ity.,4 1 li .Wi?^,9;^lci4#^,,tQ, bf" 1^5, njite^. in cj,r^in|e- 
rence: ' f *8»1ed to thisixemai^kabk sheet of ice by the ," blinks'' 
• Narrative, p. 98. 
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lis^g M^n thi« flttn€i6pilerk indicatioil df its existence when id 
liie open sea, at l^Mt thirty rmtes distant. In ifae year 1 81S9, oil 
dw SHMh of July, it is itftted in my journal, tb^t, ^' with a gentle 
brwme of tliiid from the southward^ we traced ibe edge bf a sin- 
gle field towards the norths fhmi 9 a. m. itil 4i p. m., whidi 
was estimated to be thirty geographical miles in medial breadth. 
it was aho very thidc and heary^ Places of several ffiUes in 
area ivere J^ee from hiummodhsP Along the edge of anolh^ 
firid^ on the same voyage, we coasted a distance of about forty 
miles. And again, under d^ of the 16th of July> (latitude 
7<r 48, fon^tude 19" 44' W.), I find it recorded, that «« we paa- 
sed, in our progre^ through the floes, some remarkably fine 
smooth sheets of ice. On several of the heaviest floes, avers^- 
ing, probably, twenty feet in thickness, there were occasional 
tracts of above a mile square on which there was not a single 
hummock. And m» field had a space of about twenty-four 
square miles, (four miles by six by estimation), equally regular 
and eved.^ This field, indeed, was so smooth, thlt I designed, 
had we remained near it a sufficient time, to have made trial of 
a saiUfig^^iedge^ re^iectii^ which I had given my carpenter or* 
dets ; and I had no ikubt of being able to traverse it by the 
mere force of a moderate breeze of wind. 

From these facts and observations, I think it must be quite 
evident, that the nature of the ic^ met with, in the recent expe- 
riment, must have been (fiiSerent from what it is <m a more we». 
terly meridian ; and that this circumstance of itself prevented a 
fiur diance of success. I ^all not difler, however, in my views, 
from Captain Parry, as to whether it may prove to be ^^ an easy 
task^ to traverse the ice to the Pole. I know it would not be an easy 
task, and that it would not be found exempt from its peculiar 
hazards ; but I still believe, from all we yet know of the pdar 
ices, and from all the experience yet dbtalned, that the probabi* 
litf of reaching the Pole, notwithstanding the recent failure, re- 
mains unsiiaken, and that it is a project as feasable, and even 
much more so, than the discovery of a north-west passage bjt^ 
sea, «id some otfa^ approved enterprises. 

To what has been already said in support of this conclusion, 
I may add one general argument, which will go flir, I concave, 
to support the whole of the grounds of reasoning which I had 
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fait)ierto Uf^eQ^ jan4 itt the safofi tf me sJSwd ^, u^p^^:^leI4 pf<^ 
that ^)iB.feiliire <^ tlje rqcent exj^ea^jm^ni ¥fna^i\^tpo ipv^ ow^ 
ta.^^u^^iesinapppra^de^rqm jifhje emerpriz^, ^fo^.th^-dkftflts 
or err^^ ip th/e i/?^;>, of the.ejyf^jiition. And tW. ]B^^ I, de- 
rive p-o^ zcfA#^ Ao^ 6^ dpn^ by oth^r.advpiitui;er?jio ^ft\f^l^i[\g 
oFyer i(jp of a sia^lar Batur^ tp. the ice$ of th(B Gr^p]^^^lfu□l,S^, 
tjm4€^,9u;9.uiastA^ces of .^quipnp^nt BXid s^pjfprtn^^g^ ali^^uri 
tp tk^ adyant^j^ .^qy;ed^^y th^icxpe^ijjp^^u^^ <?ajia^ f ,^ 
ry^ . I ref^r to the expeditious pf Al^xei Ma^kpff^^crf pt^}ioft 9^ 
Hed^^troqo, of Sa^^:^off, and of ^^r^n W^jmgel* .^ / ^ ^, , 
Majckofi^ according to MyUlei^ \yit)) e^t pthor Jp|ef^S|^|t£^^ 
ing fjTQ^iithe mouth .of the river Jan^i^ |u t^ ^prjpg^p^ t}^p j|^ 
1715^ pei^fcpcme^ a dicect distance a<a;oss the ice tp J^ejijV[)^jtb^^ 
ward^o^ 3()p.or,40p ppilea, (300 piile^ according to (jjap^^ K^ft 
s^i>sjterQ)|^ ^p Ught sledges df awn hy ^o^. Lfichqff,. a ifierpfi^ftnt 
of Jakutsk^ with, a single compapicni, W|^t> in.tbf b^qiwng pf 
April J. 770, froBji tl^e Swaetoi Noss$ abpy^lO^ mi|e§ t^^.the 
northwaird ,iipon the ice^ by the same niode of ponveyanpe ; <ipd 
e»rly in IW^y of ^he year 1776, the^^ same ad|/^ptvrQj4s.Bpij|pfi 
proceeded to Kettle Island, and, along shore, a,disto¥?B,^ ?^s m^^ 
sured M{K)n ^e biest ch^ts, o£ ^t l^nst .240 gepgr^jphipal m^e.^ 
The manner of SanniskofiTs impelling, when he proceedpd^ on 
two or moire jf)ei»foi^ fO oar 80 leagues to the^nQrth:^pir^^qf|he 
mut of Slbenn^ I have, not been able to .as9ertaip ^ bpt. J^ p^ e- 
smne it was in sledges acro;5S th^ ice. He^^^r9m^^ l^ow^yj^j:;, 
who was sent, out for research into the Icy ^pa, by, the f^njtftiv 
prizing ^d Ub^raljftpwianaoff, made different extensive jfjwqiey^^. 
from the entrmice of the Jana to. the coasts of New Siberia^ ^^ In 
his first expedition, which w^ commenced in the month of, Il^y 
1809, I do not find in what way he made his progrep f but, in 
a subse(]^uent expedition, in which he appears to jiavet advapced 
abqut, three degr^s directly norths l^sides res^^rclj^fs j^mpp^ tjhe 
coast of New Sibepa, ther^ can be no doubt but that hi§ njq^e of 
proceeding was in sledges, as the adventure was acocnnplished 
in the winter season. And Baron Wrangel, who still more rer 
cently penetrated the Polar Sea from Skalatskoi Noss^ travelled 
across th^ ice about 80 miles directly towards the north. ,^ ^ 

Now, it 16 worthy of remaric, th^t all ^hese journeys Aceoss ibe 
ice, and some otherf, the particulars of which I cannot ascer. . 
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tuxiy W^*f^dt«^«itlier tn the 'vnnter ottif^rin^^of/Cheiytar^ 
ivh^ ih^ ke ^n^ eonioUdat^Bd^ by 'the ^liist, 'afad Ait ^ dwtiiiiii^ 
MnmiMl tiftb^okmi. ^th^ ^tf^t^ all aettDtsffliBbed, ijoolb b^^ a 
dow, btit by a rapid ^greM ; and the o^cxk dif ^^Imfenig the 
jouiti^is ii^atf/ bi idleasM I beliefe, in light sledge dtawu^bj 

After such great success in similar enverpriseft^byfoc^igiMfrs, 
it becomes a natural inquiry, why our adventurers, with all the 
idlM^dgls aad'admiraUe arrangeiiKfn^ fwhieh^ tlie tatcpiUand 
HberaJiity cyf the Brici^ Government co6M affiird,^accoitlpltsli(ed 
M^t^? 'Why thediflbreftrt traveHei^alliidbd tow»ot»pltdiN^ 
ft' dir^dt ^dthnceaoikissdieice, one of fiO'itrileE), another of ^1>0D, 
'a»d'fdil(|eir«i^li^iof>&40Mes; another* tnore thad onedofi^or 
Wle^^k^, itid aoocbef dt'^^^in Si60 and ^lOfTiquyes^wbilst 
taur eb^p^itidti doftpl^ted^ dbly, upw^ the'^9'^ 'dmot^r^tdof 
T^tbil^?' Whe^^kdibfOf the-ab6v^ kl¥0(itiyrdri 1^ 
framvy leagv^s a^y otiidef, t^aveliitig "wirtioiic diflyulty; ^y 
was it that our €f^^{)editi&tj, a^sted by all tliat natural n^Mtr so 
peculiar to British 'i^amen, could seldom eompkti^t more than 
foui* or five i^les it^^y, directly across the ice (vnd^adttnt of 
currents), and lioin^thnes, after the most laboHdui^ ekenums, 
why we*p thfey abk'to advance only two en three laileB 'WithnMhe 
tw^ty-fbiir boitrsf^'P Surely it was not tiiat>»ur adTektui'ers 
wd^leM^dapttfate^ }€»$$ hardy^ Idss ^entelpriefing than oth^ift-F' To 
BUi^se i^ would be* lo pibve mysctf ignorant ^ the eooeiftibns 
that w€»e made, inijust to the merits of the travellers, ov pKju- 
dkn^^^akldt ^m esjpeditioH tliait has failed of stH«e$3.' fiui thore 

, •, Tj(i/e aut^Diiitiea firom which these partiqM^ara^ re^pectin^ journey* across 
the ice, were derived, are MUller's " Voyages," Cox's " Russian Discove- 
ries,** feurnej's " Voyages to the North-East,'* Captain Krusenstem's '* No- 
tice sor les ihts ii^ceilimeAt decouveiles dans k Mer (ShuMA^V'&jc, 

<f It is meiltioned ia Captain lBmy*i Nimrative of the eaep^^^oh, thbt, on 
one oeouiod, titer mx hours ^ haid labfwuv they only got a vnic im^ji quar- 
ter, and in the course of the day made but two and a-haif miles northing ! 
On another day tlhey oMde but threeand a^faolf miUs N. N^W^. imdeven hours ! 
On Bii<^her oo^aftiOn the^ wem two hoars la getting 100 yttrds, ana «fter a la- 
borious day*H work) made good only two miles and a quarter, imtlndifig^ lane 
of water of a mile and a qUarter,.«*8«i that almcst a whole -day was occiq^d in 
passing over one mile of ice, independent of the action of the 'current ! — 
(P. 70.) 
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mustibave b^enc^onfte othecxause^rcdviae^^ dwt>«ff?ct^. th^ re- 
;8idt)r«ML theses I himbly subnit; b^ve be«i^ poiBt^ PMt m die 
ppstediog ienlaitH aft^cotlmstii^cl^^ m^l^iot^gr^it^tmgkt 
i^i^^KUiiU^ftfim^^hteMs^ if ihe^^^ ikfi mierprize 

have been anticipated, that is, the easterly meridian on ^u^hkh 

< OaptBsn Parity, mtb^wboffl I have tfa&bonfcHif ^^b^M^lAC- 
^jfttaiqtedy haviBgrnn^ respectable veatia^ of iDyi piMe^and 
p^rtoalkMi3, in hia ^t N«n»tiye of <an AtUen^ to ^q^ the 
fidl^v 1 1 ieh considerable- hesitation, in offering. lUieA? iwA^ks, 
efl;i&(ia%'as there was ix^.pQsability.of f indii^^tiUgj^^^pbailjEMri- 
gilially SMfbimtled U> tthe W^meifian Soi^i^y, for aff^fsm^g 
tbe'JBoIe^jfithout <somparing^it vl^ tbejplfi«<rf ^iim^v^ e^f^- 

lentiQaaU^ii«idittniuv<ftidab)yJi)deed>).t^ «i{M|iea»iiMae of «.^ti- 
<;i»ii0« Captain J^m-ty's. ati^wpt,^ butrit^ifwst be, obvious to 
aiy ^mfy tlwult^olpiQt of this paper oouid ootf have been sufii- 
ciMll|ra(3{ia»iplisbedi without it^ And that I ^ougbt^ with, the 
vievia I> stUb hold ot the prfeicticaUUity of th^ <pr<)^t, |tD attempt 
it&TiDcttcatian, Itrust the introdiictery moMk^ U> this/pi^r, 
wfaidt were.writtea some months agoi- will justify ; ^for tt».«9ight 
natturally beisAid, ^^ { coosiddred liht {xrilyect of r^fM^ing.the 
Foley^by >a toanaglaoial jaiiicney<, as- feasable» and<pvoppsed .a plan 
fqiT.^:arryiag tit/inu> idBPeet ; but > aaiCaptwin t P.a|:ry;)hfia,atti^i^>ted 
the prc$ect^ aod,^ on la.pkn in soany re«|»Q9ta.sii9Ua^j<hasfM^9 
it must therefore be inferred that the undertaking is not prac- 
tidaUe. Hence I am driveii to the necessity, if I fepe^* at all 
}a my oiyi^ viiKli^tiop, of .criticising the defet^ts o£ the. plan of 
the late.expedition. rAnd that I xefer,,o^ Ja th^.pUw,^ X con- 
cave it jastiea t^ my o(wn feebngs^i a» weA as tOrth^ .peirseYeinng 
adventurers, eixpKcitly to state ; tac I give fall praise to the great 

* It might b0 oljected, as aftectikigtlas conclusLtMp^ thiKt Ube>leM suop^ss of 
CapUdn Parrf, than the other adventwrers alluded to^ ^ might be owmg to a 
MS cte m ae in the state of the led 9 bat it may beaiU&ienI; toaxnivert that the 
diHtonce in the'seaacn of ihe year, and state of the wfeather, were probably 
quite sufficient to account for any difference that might exist in the mr&ces 
across which the parties respectively travelled. 

3 
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and laboriowi^il may s^y iisUinidungy e^ctiwatjbal ?(ei(Q.ipd0e. 
And the ftarpriae Xo xf^ consiMaring lh«. d^^v^n^Kig^. ^im1?i* 
which Ib^. iab#ui?Qd« wwb, nqt thq^ tb«j i^rcon^i^^ ^, lUtl^ 
bat that thegr wqv^ ^mtbled |o ov«r<p«ppiie. n^ n$KNQ^f,()f0i9^t^ 
aii4 to do so I9iu:b. ,- 



Tables Jbr Barometric Measurement. By Mr William Gal- 
BRAITH9 A. M. (Communicated by the Author.) 

SIR, Edinburgh^ 3d April 18S8. 

irl. Y attentmi has l^tcty been directed to draw up and collect 
a commodious set of tables for the barometric measurement of 
altitudes^ as well as for the ordinary purposes of reducing the 
usual observations with the barometer. I need not inform 
you how rudely these are frequently made with the cdknmdti 
barom^eter^. This arises both from a bad state of theJifStrdfiHents 
emjdoyed, and the inadequacy of the correctioiis gdnterally 
iipi^ed to reduce them to a BtandM^ punt <rf ta mp a mtup e-aBd 
level. 

The accompanying tables, from which the necessary correc- 
dons^ in «U ordinary cases, may be taken dut by inspectibo^iuie 
iirtepdcd pgdy to remedy tfakiaea tvemen De ; andtfydbliiinlk 
ihem worth atteinlion, periiaps you may give thema:place<m' 
your useful and extensively circulated journal^ so that they, may 
be more generally known. I have car^ully computed the first 
table from a formula of our distinguished countryman, Mr 
Ivory ; and, of course, I have no other merit than 'the labour 
of computation. This I have executed fi>r tubes varying in 
diameter from one-tenth of an inch to seven-tenths, to every 
hundredth of an inch, thereby including every variety of bore 
likely to be used. The second is merely an abridgment of one; 
given by Schumacher in his Hiilfstafeln. The apfdication of 
those two wnl) therefore give the absolute height of the mercury 
in the barometer reduced to the freezing point. 
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Exa/ihfple. — ^The height of the mencury of a barometer, with 
an a^ustiAbfe eislern of a difiei^nt bore from the tiibe, or with 
the usual cimc4n)b cistern corrected for capacity, and of 0.^ 
iuch in diameter, was observed to be ^.564 inches, and the 
temperature 76° Fahrenheit, what is the height when reduced 
to the freezing point, or 3^ Fahrenheit, when the expanoon 
of the mercury (xily is applied, and when allowance for the brast 
scale, whose standard is dT Fahrenheit, also is applied ? 



Hefeht. 



Height. 



ekrht. 
).664 

I* CapiUffii*^ td 0.25 inches, +.041 , +.041 

II. Exp. for mercury onlj to 7^..^ 130 £xp. fer mereur/ and briMi, — .126 

True height. 



True height. 



= 29.475 



29.480 



I am, Sir, your most obedient servant. 



William GalbhaIth. 



To Professor Jameson. 



TABLE I.^CopiBmM^ or I^q^esakm tf Mercury in Glass 
TfMl^9 to be mdded to ike ofmnmd Bsighi qf the Mercmy in 
the Baix>met0r, 



Dtametcr 
of Tube; 


CvmmHf, 


Differ- 
oioe. 


Diameter 
of Tube 


CpUlartty. 


Differ- 
ence. 


Diameter 
ofTube. 


CpitattF. 


?!5- 


Inch. 


Ineb<^f 
Mercurp, 




Inch. 


Inihvf 
Mtreury, 




Inch. 


iMfti/ 




0.10 


0.1404 


146 


a30 


0.0293 


18 


0.50 


0.0082 


5 


an 


0.1258 


122 


0.31 


0.0275 


18 


0.51 


0.0077 


5 


0.12 


aU36 


103 


a32 


0.0257 


16 


a52 


aoo7» 




ai3 


ai033 


90 


a33 


0.0241 


15 


0.53 


0.0068 




0.14 


0.0943 


78 


0.34 


0.0226 


14 


0.54 


0.0064 




au 


a0865 


70 


0.35 


0.0212 


13 


0.55 


0.0000 




0.16 


0.0795 


62 


0.36 


0.0199 


13 


0.56 


0.0056 




ai7 


0.0733 


55 


0.87 


0.0186 


11 


0.57 


a0052 


3 


aia 


0.0678 


60 


0.38 


0.0175 


11 


0.58 


0U)049 


3 


0.19 


0.0628 


45, 


0.39 


0.0164 


10 


0.59 


0.0046 


3 


0.20 


0.0583 


41 


0.40 


0.0154 


9 


0.60 


0.0043 


2 


a2i 


0.0542 


38 


0.41 


0.0145 


9 


0.61 


0.0041 


3 


a22 


0.0504 


34 


0.42 


0.0136 


9 


a62 


0.0038 


2 


0.23 


0.0470 


32 


0.43 


0.0127 


8 


0.63 


0.0036 


2 


0.24 


0.0438 


29 


0.44 


0.0119 


7 


0.64 


0.0034 


3 


0^ 


04MM)9 


27 


a45 


0.0112 


7 


0.65 


0.0031 


2 


0.26 


0.0382 


24 


0.46 


0.0105 


6 


0.66 


0.0029 


2 


0.27 


0.0358 


24 


0.47 


0.0099 


6 


0.67 


0.0027 


2 


0.28 


0.0334 


21 


0.48 


0.0093 


6 


0.68 


0.0025 


1 


0.29 


0.0313 


20 


0.49 


0.0087 


5 


0.69 


0.0024 





Digitized by LjOOQIC 



44 Mr Galbraith^s Tables for Barometric Measurement. 

TABLE IL—lieductim oftlu En^sh Barometer to i9!^Tdirin^ 
heitj or to the Freezing Point. $uhtractive! 



Tonpe- 


Part L-f OR BlxRcuRT onlt. 


Part 11.— Fob ^iietTBT aih* Bba^ 






ntuie 
Fahr. 


Hdffht of the Barometer in Indiev. 




Wlif^W- 


WIfMftff. 


^fiJvpMtn 


UXn^ihm 


WJfMltoa. 


,»lmchm. 


9ilfhe9., 


Sllnd^, 


»• 


0.0000 


Os;«000 


0.0000 


aoooo 


04WB8 


O.O0H 


0^0094 


OJ0097 


34 


0.0056 


0.0058 


0.0060 


0.0062 


0.0138 


0.0143 


0.0148 


0.0152 


36 


0.0112 


0.0116 


0.0120 


0.0124 


0.0188 


0.0194 


0.0201' 


0.0208 


9ft 


aoisa 


♦.0174 


0«0180 


aoi86 


a0238 


04)246 


0.02^ 


0.f263 


40 


0.0224 


0.0232 


Q.0240 


0.0248 


0.0288 


0.0298 


0.0309 


0.0319 


42 


0.0280 


0.0290 


0.0300 


0.0310 


0.0338 


0.0360 


0:0302 


OJOW 


44- 


MOSB 


0.6d4» 


QiS$m 


O.0379 


ao38a 


a04ft2 


0^01116 


(MMdO 


46 


a0392 


0.0406 

e.k64 


0.0420 


0.0434 


0.0438 


0.0454 


0.0470 


0.0485 


49 


0.0448 


0.0480 


0.0496 


0;#488 


0.0600^ 


0JO523 


00041 


^ 


0<0504 


PU)522 


ao^^ 


JDU)^ 


0.0538 


04)5^8 


ao677 


04)596 




02 


9;055e 


aw» 


0.<)b9^ 


ft001» 


v0£0588 


010609 


04)630 


a06i2 


U 


p,06l5 


0,0W7 
0.06d5 


m 


0.0681 


. 0.0638 


0.0661 


0.0684 


ao707 


56 


0.0671 


0.0743 


0.0688 


0.0713 


0.0738 


6.0762 


<M» 


O1O727 


a0768' 


•JOW» 


a080d 


Oj07a8 


0.0765 


0.0791 


0.0818 


60 


0.0783 


0.08U 


0.0839 


0.0867 


0.0788 


0.0817 


0.0845 


0.0873 


62 


0.0838 


0.0868 


0.0898 


0.0928 


0.0838' 


a0868 


0.0898 


0*0928 


H 


.040894 


04)926 


^.0956 


0.0990 


O0888 


Q4mo 


Q4)afl 
0.1005 


04)983 
04039 


66 


0.0960 


0.0984 


0.1018 


0.1061 


0.0938 


0.0971 


68 


0.1005 


0.1041 


0.1077 


0.1113 


0.0688 


04023 


04099 


OllOM 


7^ 


0,^061 


0.1099 


04137 


0.U75 


0.1037 


0.107J5 . 


H^^% 


.W4» 


n 


aiii7 


0.1156 


0.1106 


0.11236 


'- 0.li8t 


0.1126 


<t)165 


'ai«ft4 


74 


0.1172 
0.12fe 


0.1214 


0.1256 


0.1298 


0.U37 


04178 


0.1218 


0.12§9 


76 


0.1271 


0.1315 


d.l359 


0.1187 


0.1229 


0.1272 


0.1314 


18 


o^idas 
04339 


ikl32a 


0.137^ 


^1421 


ai2a7 


ai2«i 


ai8?<^, 


04369 


80 


0,1387 
0.l4ii4 


0.1434 


044P2, 


0.1286 
0.l!336 


0.1332 


0.1374 


0.1424 
04479 


te 


&.mi 


•0.!'4^4 


' 0.1544 ■ 


'0.1384 


0.1433 


84,. 


M^m 


pa^02^ 


\o*um 


ai605 
0.1^67 


04 wq 


04435 


r 0rM85, 


ai534 


86 


0. 605 


Q.1559 


0.1613 


0.1435 


,0.1486 


0.1538 


0.1589 


88 


mbev 


0.16V6 


•.1?672; 


04728' 


0.1485* 


04538 


0.1591 


: 011644 


^0 


fh\m, 


fl.l«3[4 


047?1 


^im 


/>1>W. 


ajL589 


, C).164i 04699 1 


P.P. 


0».4 0\8 r.2 r.6 


' 0°.4 0°.8 J*.'2^ Ve 


T6m|K 

+ 


12 24' 86 47 


• 10- 21- -. * 181 iiM, .42. 
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A l^ffpifrt ,^^^(^i}^ Geology qfNithsdale^ ch^fly ii^ a^^Eco- 
nomical Pqmtqf, t^^^t cmd^co7itra>stedwith that of the Keighr- 
bourtng Valleys, By James Stewart Menteath, Esq. 
Ypung^r pf.Cioseburn, Member of the Wernerian Natural 

- History Society. (Ceftd«ik4 from-page 323 of last Number). 

JL HE, strata of the Hmeworks «t Closebum, are divided bjr the 
^imktn&ii'ii»tb upper and lower posts; and^ in considaiingMtheot, 
it .i]9«y not he ^mpropet to retain these nam^s. 

•The;u}^lf poisrt: of limestone is 14 feet ihick; beiqg oont^nod 
: t^«ep two. infipiw'^ i^tratia. ot ljn^^Qp^;i9^l)/B(^,.by . th6;\wo;;km^ 
a^gm The lower; post is' ajboiat li&'^ffeet tMek/ . •Ph^i4)ptfr » 
post* With straia^of ajtnjdftlQBe 4fl4*«WyitPY/EM:l?^a4il? Ipj^iiij^ pci(i|t. 
Both the^ two post^ of fin!k4t«M)&^^i^9 ft-^te Ap|]!e6^hsnM*0s, ^ 
extend from the present woijking^>p|."CJos^m' «<»iqiW i^ 
southern ,end[ of the ^mn of! Closebgi^it 1^9 JBaijarg, on tjie 
west side of the Nith. But tie unifbrmiity of tfa^tr continued 
inclination is intfiKr.upted by a throw^owii pr ^iinjlocat^ pf the 
sti'^t^. Thife i^ to b^ observed, at the New Kilft^ sltuitted'ait the 
soutk-wcBt of the present wovkji^V . . .. , 

In' consequence of ^he grfeajt exp^nce bf removiiig the cover 
frottifthe u|^r post of ii«e8tqne,Lan4 libeni^se frodi^iqttiiinttty 
ofinfgnesia which it contain^, fittle of this ^i^a^ i^^, ; ^^ho,dt 
forty years ago, specimetos 47f jthisyaqd^ tbeJoiwe^^lMMUij 'wdte 
analysed by.thel^te cftlebraie^ j)r Black Ipf^EdiWlWg^j tilt ■ 
ito^'tbe imperfect method of tnalysb then kn<:)wni jtheti^yseil^ : 
of imagnesia was not detected iti the i^per post But when tliis 
upper post was analysed a few years agor by' the late^ ingenious 
Dr Murr^y^ it was found to oontain in 100 parts, 42 parts of 
carbonate of magnesia, and 54 of; cartxmate of lime. When it 
is calcinedyit makes an excellent cement ..-,,:„.; 

Occasionally in this upper post cavities are observed, and are 
often found filled with the black oxide of manganese. 

The lower post is nesurly 18 ket below the upper, and sepa- 
rated from it by strata of sandstone and clay, having, however, 
the same dip as the upper. It is about 18 feet thick, and is 
the pure carbonate of lime, ascertained by Dr Murray^s analysis 
to consist in 100 parts of 91 of carbonate of lime, equivalent 
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to 50 of pure lime. In this lower post, are several small beds 
of clay w stone marl, contsuning 10 per cent, of carbonate of 
lime, widi iaftpresdotis of i^ells, and alternating widi beds of lime- 
slone^ "^hieh have imbedded in them sonte very interesting organic 
remains, several of which have been drawn and dedeiTbed by 
Sowerby in his Mineral Conchology. The ftJtdwing are the 
most cunoQs :— Orthocerse, nautiU, some spiral shdls, pro- 
dttoti,' tritelMtes, «id cofftb. The knowledge of ^uch petri- 
ftetianB has beemne more interesting, since it hras h^&i ascer- 
taiaed by Mr Smith, the ingemoiis aaflior of a MittMdogical 
MB^oilSxighnd, that they may be often a means of fderitlfying 
oUMUl •■ Ad«ratiti^ has been taken ot these clay-bed^ ib tfrine 
tiw low«r post of limestone. For some yemrs the operations of 
tbto niiiiiig have been extensively carried on, and these cfxtava^ 
tioBB now exceed many hundred square yards. Tn proceeding 
with those' encftvoljons, sttxing piHars of nearly 6 i^ttare yardft in 
thickness are left standing, as supports for the roof of (9ie mine, 
whMi 4s high enough to admit the minef to stand erect at' his 
workt) and betwe^ the pillars the space of 90leet is excavated, 
l^is limetume, which ie of a reddish colonr, being extremely 
compact, requires the akt of gunpowder in wwking %. The 
heart of these excavaticms is penetrated by an Iron ra^^, laid 
npontaa indiiied ptom^ up which, to the top of die kiln, the 
limetttone b raised by a water-wheel ; and this way t^ w<»king 
hm been lor sSf^enA y^rs adopted at Closebui'n lime ^arry. 

Tb# gteai <advaHlage ct a command of water in carrying on 
41k )opemiioii9 of an extensive work, is here strikingly exempH- 
£ed.' Having pot in motion the machinery which draws the 
WMg goa H^ loaded with limestone up the incfbed pkne, *Aie water 
is made to passon in a diannel excavated in a clay bed, and de- 
aocndb^ to « tower lev^, is made to fall upcm another wheel, 
which puts in motion the pumps that drain the mine, and at 
thre sa«e time a miH fiwr aawrng Umber. Hie waiter, after these 
useful applieationB, is next conveyed away for irrigation. . 

It b worthy of remark, that the day-bed, in whidi the 
wftovdianiiel is oit, is weU adapted for raalmg fiiie-bridrd. 
The kilns at Cbseburn Works for burning Time, are Kned with 
the Inieks made of this day ; and they resist, mthoul injury, 
for a long time, the great heat to which they are exposed. 
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On afcccmnt of the distntice ffom eoe\, great pema has teen 
tak^n.ui ecpnomizing fuel at these linie*works, by cenmving 
sqcb a fisjpn^ of tiln tbat wfll produee in a given time tbe great- 
est ijuaBtUy of well calcmed dime, wkfc the smalleat posnble 
quantity ^tf.fjafl. 

The kilns jemi^oyjed at OosebiirB Works are buHt en the side 
of a hilii dod they are of two forms, the cireular-and the oml. 

Tbe.ciix^ulftr kUik ba9 casUiron doocs to tjbe fuel duunber anil 
aidiTpit,,aiMl a^cosc^iron cap<»' cover, which, turning on a^MTot, 
and re^^x^^ffn a curb-ring fixed on the top of- the tnatt>inry of 
tbe kiln, Km^ be.put on or off the top of the kiln whea requkad. 
This iron icorer, haiong a cfaiinney 13 iuchesta diameter, filtied 
up with a damper, prevents the escape of heat $t all times^ and 
when the country sale is irregufair, keeps the fire ^mn goittg out, 
by beir^ kept close^ as well as the deers below* One of these 
circular in»i-topgped kilin will d^ver d«ily, of weUealei«3d Ume, 
fths of its contents.^ 

€k>seburn 4imc-work receiving ita fuel fyom % gt'eat distanee^ 
% miles or more, it is foMiKl to be. a considevaUe- saying o£t)ar^ 
riage tocob^ or char the ooal at the pit. A/ measure <!>f this 
coke bums as much as the same meiwure i^ <xHd, but is uaad 
only in xhis kind of kiln. 

The oval kUxx varies aomewhat m its proportkms from^^eetrw 
cular. , The oval form has been found pre^rabfe, whenooal is 
the fuel emplojred. It is built in a simUar situation wilh the 
circular. , It has windows to the fuel chambeis and ash^ "and 
an arched cover formed of an iron frame filled; up with :briok, 
with a chimney, the whole moving, wkh wheels <tQ a ifulwny ; 
and by mea^ of windlasses, it can be drawti off or on: thetopof 
the kiln.f 

From this oval kiln fths of its contents may be drawn out 

* Of the circular, the foUowmg are the proportions ^— It is circular within> 
32 feet high fitotn the furnaces, 3 feet diameter at top and bottom, and 7 feet 
diameter at 18 ^t from the bottom^ 

f The height ot this oval Hln is 35 feet, the short diameter at the fuel 
diamb^r if 22 inches i and, at the hd^t of 20 ibet, the short ^Kometer is gra- 
dua]lj extended to b feet, aid i$ so fOBtto«(a«l t» iSke tfl^ wh«M Hie wal U 
e£betbj6fe^ AndhavingaimrMdfiielciiamber^itoetubrettkxeeMaptiJSte 
doors or openings more speedily to draw out the lime. 
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dailj ; and when it is closed at Xxjff and bottom, the fire will not 
go out for five or six days. 

The lime-quarry at Baijarg, on the other side of the Nith, 
is win-ked, not by mining, but by removing the cover from the 
rock ; and is cS course done at more expence. The kilns are 
here of the common kmd, without iroo-covers or iron-doors for 
the grates. The lime-quarry at Closebum has been opened 
and worked tat above fifty years. 

It is cimous to observe how much prejudice often of^poses 
useful improvements. When these limew<H*ks w«ce opawd in 
1 772, so general was the opnion of the injurious coiusequences of 
lime laid on land for agricultural purposes, that the pn^prietcn', 
in order to introduce its use, obliged his tenants, in thdr leases, 
to lime a certain quantity of laud yeariy, he furnishing the lime* 
and even paying fixr the carriage ; and the tenants on their 
parts, were bound to pay 5s. additional rent /or every 80 mea^ 
sures of lime, the quantity con^dered sufiicient for an acre. 
Notwithstanding, however, this liberal encouragement to the 
tenant, the greatest quantity of ground he would be induced to 
lime* was only two acres in the ye^r ; and some could hardly 
be prevailed on at all to make the experiment But experience 
has surmounted this prejudice, and no inducement is imy longer 
r^uired. Its effects on the ajqpearance of the country are most 
striking. When the present proprietor of Closebum came into 
pOiscwion little more than SO years ago, the country avouad 
these lime^ works, to a considen^le distance, was covered with 
heatbt barren^ and unproductive. By judiciously, however, ap- 
plying lime as a tcq>-dressing, the heather has gradually disiqi- 
peared, and has been replaced by good herbage. The effects of 
this lime-quarry, and that of Barjarg, may be seen all over the 
Basin of Closebum, and in the adjoining Basins of Sanquhar, 
Glenciurn, and Dumfries ; and even much farther, as into some 
ports of Galloway, distant 40 miles from these works, for in 
neither of the districts of Galloway has lime hitherto . been 
found. 

Not far distant from Closebum lime-works, on the spcie side 
of the Nitb, are. two small baidns of limestope, ,i^ich,ap|)^ar 
unconnected with it. That which ia fppnd at the Sbielg^n is 
interesting, as it presents a vitrified appearance. It is not a 
pure limestone, but contains a portion of sand. The other 
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oocors artfie^tiriBUm'; kttd iltotigh rfsoT^y-iApik^,' diWiW 
from that of the Shidffreen. ..;-.' k. ...... 

^*rfe^MbF*^e^ twsirf of *Cloflebutn^v«aesVtttTiiudh; ^r- 
taBiJg^iflit^^k^.aii bfiatac^^^ At^itWiti VMai^ktkjy«ir«. 
T&^Sna^&Sst to 4h* grdy^acte fe-day^y Aii trfutewkis, 'i^ 

thdsg%€WaAn5i4shra^d' iind astomSHitg: ' 'Mtt<^ of''the^4rt^ 
rior of the surface of the baanlk tftr6wri tlp^itttfl'ste^^rifeii^ 
bfWBke&^; afid^be^M^df UT-ttiese fe iriVaHi^ 

fitlfe^^t*H^ MF'^eiiibil to tfeiWfer % pttichlidti^. '*«ftt1ibe iiui 

AM 6f Srcse^iAtiiiij, and't^tiirftrviititig? tftfe ^tittMp/arid^ei**. 
iiig^'thWh dtf wMi tsh^, *6 *s M^bKd^^bt rtaj) feeaV'y <*iK>^ of 
graiii*fpito'fteBe%htgmv6ny tracts leifthii^b^ .. . .^ .. ^' 
^rfiSh^is ktMtt^^ t!riu?t rfstai,th6iJglfi3iiefty fe5tt*tt^iW5%*6r^ 
i*, and ffllAi' Wftf'^hite rdund pebMy stoties,:whiA ia^tiie 
ta^y wtt*t cf^l tfii? s^s%thfe biriti bf'Clc*s* aikVi*Vifh 
gt^t*cHfflfcaity-rfendw^p<^ueth^ey^^ ' '- ' ' •• 

•"^TH^is it^<^i««&Abte fett^ 6f laitff fti thW basin'cov^red 
p^tttf W?e^Ty*WttH Vkt'/ ft'i-^ciaitafhg HftiS' dbfl on the e^tfe 
dP(5ll&«WHi ''thfe iriifptfferaiieiitfe lAVe' Mett Atttodtd' WMff iW 

^0Jt*6rt^h^s^.|>6kt ^iifti, liAt n3n ba>fi Mdtyd^*\^A iCfe^^ft^ 
«8fe^^»Hiiftliv '*<^ ^' grass; or 1^5i-feftfr^ '^fog.^^lris^^^kite 
bfe%'^i^c**ijced ^ ifriiiidis^(^iiaWWeii^fcdT^ lie^-^K*^ 
dHeai^'rtilifi ^•The'^'laiid'lti'tfie tedtib' <i?^buIt?vHttBh;%^gene. 
r^y tf8Mi(?<«(^<fe' tW^Utffe t^b ktid ^fe'^tltri^^soiirriS^rith 

p^M^mm, ^iS^eUxxii^ m fe^ceeaihi^ ^kbi '^tn tW^ ini. 
prdvlD*ilS%irfliy ^a^e a^tffo^feuffif ^iTgtW^M^ 

th^ittfe'teli iiibk &^kiflif aVbifleft: ^Mmh tfhile p^ailfebii 

is prepared by pro^r pulverization, by ploughing and hai4*bH^- 
ing, if ft flifen^sowti-'tvith 'th^ miM'tam^i] ^^bs^'lniiiiiri^i'able 
rodCi^aiid' fer^re^ihg Ifeiaves, 'i6oti"'c(Jv^r^ WV and restore' a 
tett4ldtjr^''tH^ sbil' With ^H^'grnys^the'ti^teV gt(m''m&. 

apAil— JUNE li828. -D 
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All the varieties of soil, however, of the Closebum basm are 
improved by lime ; and whenever larger doses of it are laid on 
the soil, and a better system of husbandry generally pursued, 
very great improvements may be expiected in the general aspect 
of the whole surface of the district. 

It may be worth while, as connected with the subject of soil, 
to mention some curious facts respecting the growth, toughness, 
and diirability of different kinds of wood in the basin of Closer 
bum, and which may perhaps be looked for in other districts of 
Scotland similarly circumstanced. 

The Scotch fir, Pinus sylvestrisy thrives well, but does not 
grow fast on the soil over the sandstone. Its wood, however, is 
tough and very durable. But when this same tree is planted 
on the grey wacke, though it grows more rapidly, and arrives 
sooner at maturity, yet being softer and fuller of white wood 
than that grown upon the sandstone, the builder, to his cost, 
finds that it is soon attacked by the worm, and decays *. 

The reverse of this happens vrith the Larch, Pinus Larixy 
when growing on the greywacke. Its wood is sound and good, 
and, when cut down, is at heart quite perfect. But on the sand- 
stcmes and gravels of this basin, it seems to be at maturity at an 
earlier age than that growing on the greywacke, and, in many 
instances, when cut down on these soils, the larch presents a 
tubed, decayed heart. Under twenty years old such instances 
of internal decay appear. And the remarkable thing is, that 
externally to the eye the larch seems healthy and vigorous. 

We may here state that the larch grows naturally only on the 
primitive mountains, as the granite, gneiss, and the like rocks of 

• Some remarkable facts respecting the durability that may be given to 
timber by artificial means, have been observed at Closebum. The proprie- 
tor of that estate has for thirty years been in the constant practice of soaking 
all fir and larch timber, after it is sawed into plank, in a pond or cistern of 
water, strongly impregnated with lime. In consequence of this soaking, the 
saccharine matter in the wood, on which the worm is believed to live, is either 
altogether changed, or completely destroyed. Scotch fir wood, employed in 
roofing of houses, and other indoor work, treated in this manner, has stood 
in such situations for thirty years, sound, and without the vestige of a worm. 
In a very few years, fir timber so employed, without such preparation, wouM 
be eaten through and through by that insect. It might perhaps be advisable, 
in all timber used for ship-building, to soak it for some days in lime-water. 



Digitized by LjOOQIC 



Mr Menteath on the Geohgy qfNUJudcds. 51 

tbat ch» of the Alps, in Switzerland. And it is most curious 
to observe, that, on the whole range of the Jura mountains, se^ 
parating that country from France, and being a limestone for- 
minion, rising to an elevation of several thousand feet, not a 
angle sdf.-sown larch can be discovered. 

Advancing, however, from this range into Switzeiiand, it may 
be c43served, that, in those places, as at Chamounie, Mount Ce- 
nis, the Sim^don, and the lofty Alps, which partly inclose the 
beautiful lake of Thun, in the cantmi of Berne, wh^re the 
primitive formation, consisting of granite, gneiss, mica-slate, and 
similar rocks, abounds, the larch is indigenous, growing luxuri- 
antly, and attaining to a great size. Almost at the summit of 
the Simplon, upwards of 6000 feet of elevation above the sea, 
instances are met with of larches of 16 feet in circumference at 
some distance from the ground. 

Connected with the same formation, are the largest larches 
found in Scotland, as at Dunkeld. One of the largest of these 
trees measures 18 feet in circumference ; and they are of no 
great age, for it was only in 1738 that they were brought from 
the Alps, and planted at Dunkeld. "Fvooi the pix>gress they 
have made, and their present thriving appearance, it is proba* 
bfe they will attain a great age. 

The durability of the larch throughout Switzerland is prover- 
bial ; and in all gatuations where exposure to weather must be 
encountered, such as roofing of houses and the like, recourse is 
idways had to larch. It is said that the piles on which Venice 
is built are of larch wood. It would thus appear, that the 
grey wacke approaching very near in qualities to the primitive 
mountain soil, is the best qualified to grow the lareh ; and in 
Nithsdale the larch ought only to be planted on the greywacke, 
as is evidently proved by experience in the Basin of Closebum. 

While enumerating the mineral productions of this basin, we 
must not forget to mention its mineral springs, although these 
are neither numerous nor important. In some places, chaly*: 
beate waters are found, and have been used, to considerate 
advantage. Near the Castle of Closeburn, issuing from a peat- 
moss, now improved, is a sulphuretted hydrogen spring, and 
another at no great distance, which have sometimes been resort- 
ed to with good effect in cutaneous complaints. 
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Basin of Dumfries. — ^The Basin of Dumfries, the last of 
those that form Nithsdale, is separated from that of CloBebumy 
by a oonsiderabk ridge of grey wacke, neariy five miles in breadth. 
Throu^ this ridge the Nith finds itself a passage, and ento^ 
the Basin of Dumfries. This Baan is open on the south, and 
is th^« bounded by the Serf way Frith ; but on the east, north, 
and west, is encircled by the grey wacke, except at die south-east^ 
near Mousewald Kirk, where it unites itself to Annandale. 

The greywacke hills, which partly surround the Basm of 
Dumfries on the east, north, and west, are of lower eleration than 
those of Closeburn, and of much less pleasing forms. They are 
green, and cultivated to their summits; but produce fewer 
stieams than the three preceding Basins. Of these, the only one 
of any note falling into the Nith below lincluden Abbey is the 
Cluden. In its long« pleasing, and winding course, it passes 
thi'ough the pari^ of Glencaim, a pretty wooded sequestered 
basin. The whole of it, as well as its encircling mountains, are 
greywacke, separating it from those of New Cumnock, Sanqiduur, 
and Closeburn. The Lochar, a detached mid independent 
stream, in its way to join the Solway at Carlaverock, passes 
through an extad^ve peat-moss,* which, by its broken, bkck, 
swamf^ appearance, casts a gloom on all the beautiful scenery 
<rf the lower part of the Basin of Dumfries. 

The intetKHT of the basin of Dumfries is filled entirely with 
the New red smdstonei for as yet no traces of the white or grey 
have been observed. This red sandstone is much scoter, and 
decays mcnre rapidly by exposure to the weatfa^ than that of 
Cliotebum. At Lochar Bridge, and at Castle Dyke quarries, 
where< this red sand^xine is raised, proofs may be seen of its de- 
composing nature -f. On the west side of the Nith in Gallow- 
way, to the south of Griffel, which is sienite, near Arlngland, the 
coal formation appears ; but the strata are so much on th^ 
edg^ and so insignificant in their thickness, that they ia« of no 
value. It is very probable that the Solway Firth is a great coal 
basin, for coal is worked on the English side^ aa between Work- 

* la it often are found the bones and horns of a hurge spe^^ of deer. 

I At the latter place, the mineralogiat will find imbedded 91 the red auid. 
stone, curious spedmeas of basalt, and oth^ rocks of that kind) some of them 
exceeding the size of a man*s head. 
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ington and Whitahaven ; and on the Scotch side die strata of 
the coal formation (coal metals) shew themselves. 

No limesUme has been discovered in the basin of Damfries. 
A little beyond its south-eastern extremity, as at Camlongan, 
the limestone appears, but coarse and bad in. quidity. The 
farther, howevar, we penetrate into Annandale, in its lower dis- 
tricty it becomes better and more abundant. 

Of the ores, no traces have hitherto been met with in the 
basin of Dumfries. 

Here, as in the valley of Closeburn, the grey wacke deoE^s 
into a soil which is a cold and stiff clay, requiring lime to loosen, 
pulverise, and fit it for the growth of herbage. Not much, 
however, of this kind of soil occurs in this basin, for the greater 
part of it resting on the red sandstone, partakes of those quali- 
ties that are usually observed in red sandstone districts. The 
sml is generally light and gravelly. It requires much manure 
and good husbandry to make such a soil productive. On the 
western sk>pe of the Tinwald greywacke hills, the soil is rich, 
deep, and loamy, and may perhaps be considered the best tract 
of soil in the basin of Dumfries. 

It is a great hindrance to the more improved cultivation of 
the basm of Dumfries, that no limestone has been found in it ; 
all that is required for agricultural and building purposes, being 
either imported from Cumberland, or brought from Closeburn 
or Barjaig iimeworks, or Eellhead, in Annandale. 

Thus we have pointed out a few. of the most striking minera- 
logical appearances, including those of soil, in the four basins of 
Nidisdide, and we have found that each has some peculiarity. 
The bam of New Cumnock, abounding in coal and limestcAie, 
though at a con^derable elevation, and with a strong, coldy ad- 
hesive clay soil, is cultivated almost to the summits of the hills, 
and inhabited by an industrious, active population, who have 
avadled' tbenMelves oi their natural advantages, and hiwe turned 
their attention and capital to collect large dairies, which 3rield 
them ample returns in butt^ and cheese. It cannot be doubted 
that these improvements have, in a great measure, resulted from, 
and been fostered by, the abundance and cheajmess of lime, in 
which (this basin abounds. , While, on the other hand, the Sao- 

quhar b^n, although it is lower, and consequently with a morp 

/ 
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faTOurable climate, and in possession of coal for all its necesnties, 
yet, being deprived of limestone, and obliged, at much expence, 
to import it from other quarters, it has been retarded in its im- 
provements, and is inferior, in respect to extent cultivated, and 
its condition, to that of New Cumnock. 

But the basin of Closebum, without a particle of coal, yet 
having within itself at its southern extremity, as at Closebum 
and Baijarg, an ample deposit of excellent limestone, has made 
rapid strides in the improvement of its soil, and must and will 
proceed much farther. Many and most striking evidences on 
the estate of Closebum are before the eye, of the astonishing 
and cheering alterations which lime, laid on in great quantities, 
makes on the face of a heathery and barren tract of country. 

Even the basin of Dumfries, deprived of either coal or lime- 
stone, has, by good communications by land, and by improve- 
ments in its river navigation, been enabled to remedy, in some 
degree, its want of a limestone deposit ; and will not be outdone 
by the natural advantages of the three higher basins of the Nith. 

It may not here be unworthy of remark^ and may appear not 
a little extraordinary, that, in situations so similar as the basins 
of New Cumnock, Sanquhar, and Closebum, we find coal and 
lime in abundance in one, coal only in another, and lime alone 
in a third. What process could be going on in these different 
basins, so as to afford this difference of products, geology has 
not yet perhaps advanced sufBciendy far to enable us to attempt 
any satisfactory explanation. 

Having now, as far as we have been able, given an account 
of a few of the remarkable geological appearances of the four 
ba^ns of the Nith, or of Nithsdale, it may not be uninteresting 
to take a hasty glance of the other two districts into which 
Dumfriesshire is naturally divided, viz. Annandale and Esk- 
dale, in order that we may be able to draw a comparative view 
of the natural advantages of the three great districts of this 
county. 

Basins of the Annan, — The first of these, Annandale, maybe 
divided into the Upper and Lower Basins. The upper is sepa- 
rated fh>m the lower basin by a narrow ridge of amygdaloid 
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fock, which runs across the Annan at the Manse of St Mungo^ 
iHdting the Tinwald greywacke range of hiils with those oa the 
east^n bank of the Annan, and may be traced skirting the 
greywacke mountains from Bumswark to Langhohn. This rock 
seems to cut off the new red sandstone of the Upper and Lower 
Basins ; but as it has been bored in several places, and the 
red sandstone always found under it, we may infer that the red 
sandstone extends from the one basin to the other, and is moe- 
ly covered by this formation, or probably the amygdaloid inter- 
sects the sandstone. 

The greywacke mountains which shut in this upper basin of 
the Annan are lofty, and to the nc»:th present a bold picturesque 
outline. Their sides slope to the Annan, and afford good pas- 
turage to numerous flocks of sheep. In this upper basin,, the 
wood, from something unfavourable in the soil, is scanty, and 
does not appear to grow luxuriantly. About Raehills, the 
spruce fir is that which grows best. On the west, the Annan is 
j<Mned by the streams of Evan, Ae, and Einnel ; on the east, by 
the Moffat, Whamphry, Dryfe, and the Milk, all proving, by 
the number of the streams issuing from these mountains, their 
great elevaticm. 

The interior of this upper basin of the Annan is filled with 
the new red sandstone- This red sandstone is well fitted, from 
its compact texture, for all kinds of building. 

Neither limestone nor ores of any kind have hitherto been 
met with. 

A mile from the town of Moffat, resorted to for its medicinal 
waters, there is a sulphuretted hydrogen spring, issuing from a 
greywad^e rock, containing iron pyrites, and passing through 
a peat-bog, where it is probably still more impregnated with 
sulphur. 

About five miles from Moffat is Hartfell Spa, which is a 
strong chalybeate. It issues from a rock of alum-slate on the 
side of the mountain of Hartfell. 

These springs have caused great resort to this district, and 
have thus as it were created the interesting village of Moffat, 
and contributed to the improvement of the neighbouring coun- 
try. 

The soi] of this upper basin of the Annan, consists in part pf a 
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ndiF, tenacious clay, whkh may be probably owing to the niim- 
ber of streams constantly wearing away the grey wacke moim- 
tmns, and carrying their debris into the basin. The soil on 
some of the more level parts, as on the banks of the Annan, is a 
fine rich alluvial loam, productive of all kinds of grain. 

To the south of the Manse of St Mungo, the lower basin of 
the Annan commences, and expands itself a considerable way 
towards the Solway Firth. On the west it unites itself to the 
Basin of Dumfries ; and to the east, to the lower basin of the 
£sk. The Milk and the Mein are the principal streams that 
join the Annan in its course southwards. 

The sandstone which prevails is the new red, which appears 
nearly to cover all the other strate, except in some [daces, as at 
Cove Quarry, on the banks of the Kirtle, where the light ocfary 
sandstone bursts up from under it. At Kilhead, the limestone, 
being in some places overlaid by an impure limestone, of 30 feet 
thick, and upwards, is quarried and burned. Its thickness is 
about 30 feet, and it is said to yield 95 parts out of 100, of car- 
bonate of lime. 

From several appearances of the strata, where sections can be 
had (as in several places of the Kirtle, a beautiful wooded stream, 
which flows into the Solway, more to the south than the Annan), 
indicating strongly the presence of coal, it is probable that that 
valuable mineral may be discovered ; but whether in beds of suf- 
ficient thickness to repay the expence of working,^ cannot be as- 
certained till farther trials be made ; and, indeed, from late at- 
tempts that have been undertaken in this quarter, it seems very 
doubtful*. 

The soil of this lower basin of the Annan partakes very much 
of the characters of that usually occurring in coal districts. It 
is a stifi^, adhesive clay ; has great tendency, from its retentive- 
ness of moisture, to produce the rush ; but, as this basin abounds 
in limestone, the means are at hand to obviate some of the de- 
fects of a clay sml. 

Basin of the £^A;.«— The river Esk, in its course from its 
source to the Solway Frith, flows through two basins, an upper 
and a lower. It is diflicult to distinguish the lower basin of the 
Esk from that of the Annan. They run so much into one an'« 

• From the favourable appearances,, however, of the strata, it seems pro- 
bable that coal maj be found in the Springkell estate. 
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oth^, ihat a better divkkm of this low^ district c^ Dumfries^ 
shire woidd be, to consicler the two as aae large basin. The 
mountains which form tlie sides o£ the higher parts of Eskdale 
are high, having extensive grassy slopes, that jdeld to ki^ flocks 
of sheep an excellent pasturage. Frcnn its source to Langbolai, 
the Esk, joined by the Me^ot and the Ewes, runs in a very 
straitened basin, which may be called the Upper Basin of the 
Esk. This basin contains neither coal, lime, nor sandstone 
throughout its whole extent, the prevailing rock bdng grey- 
wacke. At Glendinning, the greywacke rock contains g?^ aiUU 
mony-glancei or stdphuret ofamiMnony. Some years ago it was 
onined to advantage, but the workings are now abimdoned« In 
the same neighbourhood, among the mountains, tha« are traces 
<A galena or lead^Ja/nce, 

Below Langholm, the basin of the Esk expands; and, to the 
west, unites itself with the Lower Basin of the Annan, which 
may be called the Lower Basin of the Esk. This bf^in contains 
mountain limestone, the coal formation, and the new red sMid- 
stone. These deports, according to Professor Jameson, are ar- 
ranged in the usual order, the mountain limestone bdng the 
lowest ; next the coal ; and, resting upon the coal, in several 
{daces, the new red sandstone. On the Byrebum, below Lang- 
holm, the coal is worked, though no seam exceeding 3 feet has 
be«i discovered. 

From Langholm, in the direction of Ecdefechan and Browil- 
muir, limestone is found in all thi^ range ; and beyond, to the 
north of this line, the grejrwacke. 

The soil of the lower basin of the Esk is similar, in all iti^ cha- 
racter and qualities, to that of the lowar basin of the Annan. 

Having thus hastily and rapidly sketched the districts 'of An- 
nandale and Eskdale, and, as briefly a3 we could, enumerated 
their mineral deposits, it may not be uninteresting to ocmtrast 
them with Nithsdale, which forms the principal subject of this 
sketch. 

In the upper basin of the Annan, we have observed that there 
is neither coal nor lime ; that its distance from those districts 
where these minerals abound, has checked its advancement in 
improvement. The upper basin of the Esk, without coal, lime- 
stone, or sandstone, is still more unfavourably situated than that 
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ot the Annan^ and its hi^rovement mutt be necesaorily move 
retarded* But in the lower basins of the Annan and the Esk, 
the former abounding in limestone, and the latter with hoih 
limestone and coal, though hitherto sufficient advantage has not 
been taken of these things ; yet it is to be expected that the stiff 
coki tenacious clays that cover so large a tract of these basins, 
will be ultimately improved and rendered much more produc- 
tive, when greater quantities of lime are employed in agriculture. 
Although the upper basins of the Esk and the Annan are 
behind those of the Nith in mineral treasures, and in improve- 
ments, yet, if the local advantages of water, every where so abun- 
dant in these two districts, were embraced, it may be presumed 
that the want of limestone might, in some degree, be ocm^)«i. 
sated : For these two basins, shut in on all sides by lofty grey- 
wacke mountains, abound in streams which offer great facilities 
for irrigating the flat lands of the basins. By this irrigation, 
and the raising of great additional quantities of hay, the nu- 
merous flocks fed in these districts, which are often, in the se- 
vere storms of winter, and in the dry cold springs, driven to 
great extremities for food, would be abundantly supported ; and 
it is probable that, by these means, the stock might be greatly 
increased. The efficiency and successful application of water in 
flooding meadow or low lands, and thereby augmenting their an- 
nual produce in either grass or hay, has been clearly demon- 
strated by what has been done on the Closeburn estate in Niths- 
dale *. Its proprietor, sensible o£ the infinite value of water for 
meadow lands, has, at much cost, engineered a water-course of 
seven miles in length from the grey wacke hills on the east of the 
basin of Closeburn ; and, in another direction, another course of 
equal length, which collects, in their passage, every rivulet that 
descends from the hills. These two canals are made to irrigate 
an extensive tract, producing a large increase of food, often up- 
wards (rf 400 stones of hay per acre, being nearly twice as much 
as these grounds formerly yielded. These successful applica- 
tions of water-fljoding for meadow lands^ afford a strong pre- 
sumption, where the climate and soil are very similar, that this 

* This instance of the advantnge of irrigation has been given aa moat fk« 
miliar to the author, though many others are to be found in Scotland. 

S 
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jdan mi^ be applied with advantage in the upper baedns of the 
Annan and the Esk. 

Bat the great advantages which Nithsdale derives from its 
minerals may be more fully seen, by comparing it with the 
neighbouring valley of the Dee, which forms the greater part of 
the county of Kirkcudbright. This valley, in its longest branch, 
that of the Deugh, commences nearly at the source of the Nith^ 
runs almost parallel to that district, and is much of the same 
length. It does not rise to a greater height above the level of 
the sea, and may therefore be supposed not to differ much in 
climate ; and the soil is, we believe, not inferior. 

But when we cmnpare the two districts with each other, we 
find a striking difference. Nithsdale, as we have seen, has abun- 
dance of limestone, coal, and sandstone, extending almost to the 
source of the Nith, admitting of houses being built well and 
cheaply, fuel being had at a trifling expence, and the land cul- 
tivated almost to the tops of the hills. But in the Valley of the 
Dee, in Kirkcudbrightshire, there is neither coal, lime, nor sand- 
stone ; and we find in that tract, neM-ly the whole upper part of 
it, almost waste. No village occurs exceeding a few houses, and 
these indifferently built ; the land, from want of lime, is uncul- 
tivated, and laid out mostly in extensive sheep farms ; and there 
is little hay except what is naturally produced for rearing of cat- 
tle, — an evil which might probably be, in some degree, reme- 
died by the use of irrigation, as already suggested in regard to 
the upper districts of Dumfriesshire. There are, however, none 
of those mineral substances which ^ve employment, and create 
a population to consume the produce of the soil, and promote 
the industry of the farmer. 

Thus are these two districts in Galloway and Dumfriesshire, 
in several respects, similar as to situation, soil, climate, and ex^ 
tent, but widely different in improvement and population ; and 
this difference arises chiefly from the superiority of the one over 
the other in mineral treasures. Nor is it to be thought that 
Nithsdale has, from its minerals, yet derived all the advantages 
of which it is capable. 

It is not much above half a century since the roads in Niths- 
dale were passable for heavy carriages. Many of them were 
little better than horse- tracks ; nor are they yet, in the basin of 
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New Cumnock, at all good, and fitted for the conveyanee of 
great weights, even for the single horse cart It may diarefere 
be expected, that great improvements will still be made, when 
the rcMuls are better directed, or railways, which are now pro- 
posed, and even actually surveyed % have been introduced, so as 
to render communication easy, and the resources of the different 
parts of NLthsdale available for the general use. 

And when mineralogy, a science so interesting to the philoso- 
pher, comes to be more generally understood and apfdied to the 
discovery of useful mineral substances, we may expect that this 
tract will furnish products not yet brought to light, which may 
contribute to promote agricultural and manufEicturing industry; 
and that the Valley of the Nith, though not the most extensive, 
may become one of the most hnportant that is any where to be 
met with in Scotland. 



On the most effective Employment of Steam Power in mam- 
taming a Ferry. By Captain Alexander McKonochib, 
R, N. Communicated by the Author. 

JL HE superiority of steam over wind as ^prims-mover^ is suf- 
ficiently recognised in almost every department of art; and 
wherever the manufacture will defray the additional expence, 
almost without exception the first has driven out the last. In 
maintaining ferries, however, this superiority has been more fully 
admitted, perhaps, than in any thing besides ; — ^the uncertainty 
of sailing boats, now ten minutes and now an hour in making 
the same passage — ^the number of piers to which they must ply, 
according to circumstances of wind and tide with which the 
public cannot be acquidnted — and the cold, wet, alarm, and even 
positive danger, to which passengers on board of them must oc- 
casionally be sutyected, — being all evils which no perfection of 
management can even palliate ; and which have been so much 
more impatiently borne as a better means of transport has be- 
come better known, that in modem phraseology, the improve- 
ment of a ferry, and the substitution of steam for smling boats 

* Report relative to the proposed Railway fn>tt Dum&ies to Saaquhar, 
by Robertson Buchanan, made in 1811. 
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on it, have become neariy synonimous and conveitiUe terms. 
There are two ways, however, in which steam may be thus em- 
[dayed, and it would be int^-esting to determine which of them 
is the best An engine may be embarked in a large boat, fittoi 
to reoeiTe passengers and goods ; and this method has exclusive- 
ly been adc^ted, as yet, in this country. Or it may be embark- 
ed in a tug-boat, and employed to tow over large passage ves- 
sels, given up entirely to the reoepticm of freights. It is be- 
lieved that this last is very much the better way ; and it may 
be observed, as presumptive evidence of this, that it has latelv 
be^i introduced on a great scale, and as a great improvement, 
in America. All the reasons, l^owever, for thinking so, have 
not yet been brought together on paper ; nor the subject, con- 
sequently, been considered in the detail which its importance 
seems to merit And an attempt to do this will now therefcn'e 
be made. 

It may be {Nx>per to premise, that the precise system thus 
brought under consideration is the following : Two tug-boats 
of great power to be kept ; and several, perhaps on a principal 
ferry as many as six, decked passage vessels of di£Perent sizes, 
but all properly equipped for the comfortable accommodation of 
passengers, horses, carriages, &c. The first to be plied, one at 
a time, unless when extraordinary circumstances of weather or 
passage require both ; the last to be used, one or more, 
large or small, as the same circumstances may direct. And 
the following are the principal reasons which at present occur 
in favour of such an establishment. 

1. Its superior economy to any thing yet devised is very 
striking. A large steam-boat, with a powerful en^ne, cannot 
be constructed much under L. 4000 ; the Dundee boats cost ^ 
L. 4600 ; the Burntisland ones, I believe, above L. 6000 ; and, 
if one is kept constantly plying, there roust be two ; if two, 
there must be three, to constitute an efficient establishment any- 
where. But the best steam-tugs need not cost above L. SOOO, 
nor passage vessels above L. 300 each ; so that two of the first, 
and several of the last, would not, all together, much exceed 
one of any of the above boats. And that they would be mare 
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effictent than e^eik a full estab&hment of them, ctn, it is. be^ 
lieved, be as gatisfactorily shewn, 

2. The system under consideration would enaUe the mana- 
gers of a ferry to proportion their accommodation, at all time«, 
to the exact demands of the passage. One steam-boat, as 
usually constructed and employed, is too little for any fer*- 
ry. Even two may be occasionally insufficient ; while, in ge- 
neral, they may be more than is wanted, and the expence of 
plying them may not thus be defrayed* A steaming, however, 
will tow over one, two, or more passage vessels in ordinary ck- 
oomstances ; and if, at any particular time, the work exceed its 
powers, the passage must then be so frequent as to defray the 
expence of working a second tug. And it should be observed^ 
that two corollaries flow from this quality in the new system, 
each in its way interesting, if not both equally so. 1. Unneces- 
sary wear and tear would be thus avoided. %, Managers being 
thus enabled to extend their accommodation, almost at will, 
without additional expence, would also be enabled to favour any 
particular local interest without sacrifice. Agricultural pro- 
duce, for example, of which the chief articles are bulky, and 
yield but a small profit, while their free circulation i$ of import- 
ance to all classes, might well claim to be thus every where distin- 
guished. And most localities have something or other besides, 
which they might desire in like manner to encourage. 

3. By enabling managers to diminish their incumbrances, ac- 
cording to the state of the weather, this system would also vir^ 
tuaUy enable them to increase their power, according to the 
same state. In moderate weather, a powerful tug may tow over 
several passage vessels ; when it is more boisterous, one only ; 
and when sent alone, as might be done in extreme cases, scarce- 
ly any weather should stop her. In this way, the passage may 
be kept open in much worse circumstances than are sufficient to 
shut it, when plied in any of the usual ways. 

4. The speed of a steam-bdai does not altogether depend on 
the absolute power of her engine, nor on the qualities of her 
figure ; but in a very considerable degree also, on the proportion 
which the breadth of her paddles bears to her power, and that 
which both bear to the resistance made to her impulsion by va^ 
rious circumstances of weather, and of size and build in her 
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own construction. The water opposed to her paddles is the 
ftdcrum against which her power acts, to carry her forward ; 
it has been found, by experiment, that these paddles ought not 
to dip above 18 or 20 inches in the water ; consequ^itly, the 
eflSciency of the fulcrum is in the direct ratio of their breadth ; 
and, all that it comes short of balancing the opposition made to 
the boats passing through the water, is just lost power,-^— power 
employed in displacing the water, not in moving the boat. 
This loss, too, is more considerable than may be perhaps ima- 
gined. In rowing-boats, even in ordinary circumstances, it is 
considered equal to one-third ci the whole effort ; and is not 
probably less in any steam-boat. While in some it must be a 
great deal more,— as witness the quantity of water which they 
throw up behind them ; and the absolute stand still to which 
diey are brought even in very ordinary circumstances of wind 
and sea, — ^their power at the same time still adequate to its 
work, still turning the paddles at the usual rate. 

It must next be observed, however, that steam-boats, which 
are intended to embark carriages and passengers alongside a 
pier, are necessarily much limited as to the breadth of their pad- 
dles ; they are thus limited for the sake of convenience ; and 
also, for a still more cogent reason. They carry their cargo on 
deck,— their centre of gravity, when laden, is consequently 
high, they roll deep, and their paddles must be light in propor- 
tion. Twin-boats also, like those on the Dundee Ferry, ply 
their paddles at best to great disadvantage, in the dead watet 
between the two boats ; for the sake of strength in their o^n con- 
struction, they must have them comparatively narrow; and their 
bulk is enormous, and must encounter much opposition in passing 
through the water, particularly with a head wind. An extreme 
case may, therefore, easily be conceived, with respect to each of 
these descriptions of Jboats, in which a deficiency of moving 
power may be the defect, and yet an increase of it in the engine 
be no improvement ; and steam-tugs alone seem to have no si^;. 
milar disadvantages to encounter. They may work their pad* 
dies in the best way ; they may have them of any breadth for 
convenience; and, although there is no doubt a limit, beyond 
which a variety of circumstances <£ weather and sea will not al^ 
low theni) by any means, to be carried, still tugs, the centre of 
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gravity of which may be kept low and^ immeyable, may, under 
all circumstances, ipLy them wider, and with the axle lower, than 
any other description of steam-boat : this last circumstance being 
also of importance, as shortening the lever by which the water 
is displaced. 

5. It has just been observed, that steam-paddles ought not to 
dip in the water above eighteen or twenty inches : — ^beyond this 
point they are found rather to force it down and lave it up, 
than press against it horizontally ; besides which, a disadvan- 
tageous difference is made to exist between the velocity ol' the 
u{^r and under edges of each paddle. Steam-boats, however, 
plied on the usual principle on a ferry, must every trip plunge 
them to a different depth according to their lading, and in par- 
ticular, when they have a heavy cargo on board must sink them 
greatly too deep for their most beneficial employment. They must 
thus lose power precisely as they gmn incumbrance, lighting the 
candle, as it were, at both ends ; and the disadvantage of this 
is now so distinctly recognized in steam-navigation, that the 
most improved boats, some of the Irish packets for example, 
have a contrivance for raising and lowering their paddles, accord- 
ing to circumstances. The objection to this on a ferry, arises 
chiefly from the trouble of the adjustment, and the little chance 
there is, that in short trips and ordinary circumstances it would 
be suffidently attended to, although not merely the speed erf the 
boat, but also her wear and tear, will depend upon it. Steam- 
tugs, however, which would never embark above a few foot- 
passengers, and that only occasionally, would be exempt from 
the inconvenience altogether. 

6. It has been ascertained by actual experiment in America, 
^^ that, to enable a vessel to stem a current with an absolute ve- 
locity, equal to half the velocity of the current, it requires three 
times the motive power, if that power acts on board the vessel, 
that would be necessary, if the power were applied to a rope 
hauling her.*" The details of the experiment are not given in 
the work from which I quote (Papers on Naval Architecture, 
edited by Messrs Morgan and Creuze, Naval Architects, Ports- 
mouth Yard, vol. i, p. 809.) Article, Akvdysis of Report made 
to the French Government on the Steam Navigation of Ameri- 
ca) ; and it evidently related to the different powers required to 
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force a veteel up a t^kA. stream by steam-paddles, and by 
tracking. But the cases are, to a certain extent, the same. A 
steam-tug, by herself, will acquire a momentum proportionate ta 
her qualities, and this momentum^ applied to a rope towing ano- 
ther vessel, will have the same superior efficacy with that above 
stated, to what her power would have, were it embarked on board 
of that vessel, — at least, not much less in any case, — ^in this 
possibly a great deal more ; — and for the following reasons. 1. 
A steam-tug, not being thrown out to receive a cargo, having 
her paddles, as we have just seen, of the best form, and work- 
ing them in the best way, may be expected to be a cleverer ves- 
sel than one in which these points are subordinate to other and 
contradictory qualities ; — she will thus be well fitted to form the 
entrance, as it were, of the whole load to be moved, the sharp 
end of the wedge to be employed in cleaving the waters. As 
she must have substance also as well as power (bone as well as 
blood) to fit her for a draught, the weight of her engine, which, 
in ordinary cases, is only necessary incumbrance, will be posi- 
tively beneficial to her ; — she will even probably require more 
weight, which may be judiciously disposed as ballast; and a 
counterpoise being thus provided against the top-weight of her 
engine, its several parts may be made stronger, and in some re- 
spects even disposed more beneficially than in ordinary boats. 
Lastly, she will deliver her power in the same straight line with 
the direction in which the passage-vessel is to be impelled, where- 
as the power in tracking acts obliquely. 2. The passage^ves- 
sel will be absolutely smaller than a steam-boat of the sanie ca- 
pacity, because the room occupied by the machinery will be 
saved ; she will draw less water, as will presently be shewn, 
than would be possible were she constriicted to carry ah engine ; 
she will be built expressly to tow easily ; will ply in the smooth 
water of her tug, which will cut the waves before her, and in 
some degree prevent that accumulation of water under her 
bows, which, increasing in ordinary cases as the square of the 
velocity, is the greatest obstacle to easy and rapid smling ; and 
the power applied to her will, if properly led, tend to lift her ; 
and, at all events, will act in one forward direction, — whereas a 
rotatory impulse on board of her would act in a circle, only one 
APRIL — JUNE 1828. K 
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or two points of which would be directly beneficfal. It is this 
last consideration, I apprehend, which chiefly accounts for the 
general superiority of an external drag over an internal rota- 
tory impulse ; and the disper^on of power thus contemplated 
must evidently be proportionate to the weight of the vessel in 
which a steam-en^e is embarked^ and to the consequent mo- 
mentum with which she scends aft in a head-sea. It must be 
greater consequently in a large boat than in a tug. But the 
Others are interesting also, as particularly applying to the case 
under review ; and it is satisfactory to find the conclusion to 
which they lead, supported by analogous results in cases too 
diflerent, it is true, to be considered positively corroborative, 
but from which a general principle may notwithstanding be in- 
ferred. A horse will draw considerably more than three times 
as much as he will carry ; and locomotive engines of six or 
eight hcHTse power, and weighing, carriage and all, not above 
fifteen tons, will draw ninety tons, at the rate of nine miles an 
houij a/ier them^ when it is very certain that thirty tons piled 
above them, with the friction of one-fourth of the superincum- 
bent weight (which is that of iron upon iron) would go far to 
anchor them at once. These engines, indeed, are usually cal- 
culated to have seven-eighths of their power disposable for the 
purposes of draught ; and with this, as above, to draw six times 
their own weight on,a dead level, with considerable speed. While 
steam-boats, as. usually constructed and employed, cannot em- 
bark c^bove the odd eighth part of their own weight and bulk ; 
and, in circumstances of very ordinary difficulty, are almost uni- 
versally complained of as deficient of power, even for their own 
impulsion. 

l/^aiving^ however, these presumptions for the present, thus 
far may be considered certain. A smaller power will move a 
greater weight on the tug than on the carrying system ; the dif- 
ferenoe is, by a fair induction from actual experiment, not less 
than as three to one ; and there is much in the entire circum- 
8tance;s of the case to make it probable that it is even a grieat 
deal more. 

7. Wherever there is shoal water to contend with, the tug 
system seems peculiarly applicable. A large steam-boat, with a 
powerful engine, necessarily swims deep ; and, accordingly, the 
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Dundee botits^ draw atxy^e five feet, and tllOs6'«^ Bonitlsted 
and Queensferry towards six feet respeotivdyj'whew llMteii/>^t^ 
very powerful eogittie; however, whefi'embftrkedijyiTlseif; nttty, 
I' am cdnfidenty be made ta'swim in foirrt»feet c^-^efef^ afld^n 
passdge-vessel, which id'ontyto be -towed, is*tn fact' theH^^H 
thi^ drier; and the safbr,nhe lower and ilauer Ateiskepi: 'ifk^ldj^ 
c^wodd Will di'ag' hedvy 'atid 'upset in thi» water, ^but^ft fltMk 
will 1fft)l. The'¥arm«>nthE^ls,f which 'bring ttores" and pr^Vfc 
siokis &dt td the Roikte; areMopen boats, 'sunk^tii^tlieogimwaie 
wfaittr th^ elirgo is'dn IxMrd; yet no ack;ident e^^^er oeeui>sit4 
tb^ttf: ^The Cdtnpeche Dfoguers are in like nianner>^uare 
b09^ widi ddarce tt shairp ^d to go'foilemost ; yet fh«ynoe, loud 
gttnwale^^p5*fing dafgoes'out through heavy'r<^efs to'sbipGi 
fdttr^l^gneiridff, and wirviv^ aii'tbe appdreMt tkhge^ of their 
passage. And men-of-war^s flats are currently loaded wkh 
troo^ tW scarce a few inches *are above the water^ and with- 
oilt'iMt. ' Thetruth' is, that'flat4x>ttenied''boats are^ bttoy- 
tas^ that to sdpetfieial obsepv^nl, whcr see tbem^niDve with' every 
sidrfa06' wave, t4ieyapptor<dangeroa» craft ;"bttt in the skidoth 
wate of ii'tttgthfey wortd^be steady i in all ctr6utfi8l«ntie8 they 
»e isUsdy rdiKtivriy to tlie water itt which they floftt ; 'and* Uiey 
are theM9afest df an boatij r^'-^and all for the best resisons. Their 
beibihgs aftr ^so low, and if their t^entre of gfrtvity is low ajso', 
the^teter whieb act^ en ttem is so shorty that«eart^ly any impnls^ 
ean mnkon^ side or rmse the bther. They cover sb ttiVKSk 
water alto i^latiTely to thematerMs emplc^)^ in their constroe- 
tkcm^ that their f^pecific gravity is smiill, and scarcely any oargo 
<» Any accident can cArry them down. And they are by far^the 
best boafst to take the ground, as evei^y seboian knows. 

8. Where^pcvi piers are to be^pit)ached,'on whieh Occasion- 
ally ar high wind and dea direcdy bedt, tifais system seems ais& 
peealiariy to ap|dy. Insuoh citt^mstances^ and ^thin eerMn 
lilnfts^ saUing-totti^ mayapproad^^he piehs/dnd knigt^one <lapgO; 
but they catmot feeeive another j because they? cmmr^asily w- 
turn. *^Steam^i)oat8,' on the other httnd,- cannot apprbaeb at idt, 
so great is the danger of the piers catching under theirptidifltf- 
boxes, land causdng great damage. Passa^vessrtd'aidbp, which 
havebeen towed ^across by pawei^l steam-togir, may be veered 
in tmderalmost any cunmmstioioeft, tfnd agam^lidwed off with^a* 
'2 e2 
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other cargo^ — their tugs remaining outside, and takkig up what- 
ever position may suit the occasion. 

9. On ferries, where either time is not attended lo, or where, 
from the state of the weather, delay is occasionally experienced 
in effecting the passage, it must frequently be of importance to 
detain the steam-power as short a time as posable alongade the 
piers, after it does arrive. Large steam-boats, however, as usu- 
ally employed, have first to discharge one cargo, and then to 
embark another, before they can possibly depart; and the delay 
thus occasioned must be directly proportionate to their other 
good qualities — their size and capacity. Where an establish- 
ment of passage-vessels, however, is kept, one might be loading, 
while another was crossing ; and, with a Uttle arrangement and 
address, the tug need hardly lose a minute in effecting the ex- 
change. 

10. Passengers would be greatly safer and more comfortable 
in a vessel by themselves, than they can posdbly be when em- 
barked with a steam-engine. However constructed, a steam- 
boat can never be altogether safe or comfortable as a conveyance. 
A small neglect of the machinery may at any time cause a great 
calamity ; the chances of such neglect are greatly multiplied 
by the presence of passengers on board, and by their occasional 
curiosity ; in the event of collision with any external object, 
the weight of the engine aggravates the shock ; and if a hole is 
made in the boat, she goes down like a stone. On the other 
hand, the very nature of the engine makes a steam-boat roll ; if 
she carries a cargo on deck, this effect is increased — her funnel 
is all additional top-weight ; and the heat, smell, smoke, dirt, 
and jarring, caused by the engine, are all evils in their way, 
and at least aggravate in no small degree the pains of sea- 
sickness. Not any one of these circumstances, however, wpuld 
operate in passage- vessels. With the means on board of anchor- 
ing, passengers would be safe in them, whatever happened; 
And where every comer is given up to accommodation, a thousand 
conveniences might be introduced, which are at present un- 
thought of. 

11. The convenient transport and safety of a great many 
bulky articles which there is frequent occasion to convey across 
a ferry, would thus, also, be much more consulted than at pre- 
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sent. At Queensferry, it is a very proper regulation that hay 
and straw shall not be embarked at all in the steam-boat ; and 
yet the inoonvenience of hoisting carts of either into the sailing- 
boats is very great At Dundee, without perhaps its appearing 
as a matter of specific regulation, the practice is the same ; and 
almost the cmly use to which sailing-boats are still applied on 
that highly improved ferry, is to convey flax-yam, and other 
such goods, across. Were the steam-power, however, at ditha: 
[dace, embarked in a separate boat, and merely employed in 
towing, such practice might easily be discontinued; and sailing- 
boats, with thdr uncertainty and discomforts, be almost entirely 
disused. 

IS. Upon the tug-system, high-pressure engines might be 
again introduced into steam-navigation, and their advantages 
secured, without alarm to passengers. These advantages are 
greatly undervalued in this country ;-^they consist chiefly in 
original cheapness of construction, diminished expence of work- 
ing, superior lightness (nearly as 4 to 5) ; but, above aU, in com- 
mand of high power, not for current use, but in reserve against 
occasions when it may be required. In low-pressure engines 
there is no such reserve ; — ^beyond a certain limited point, an 
increased fire only fatigues the machinery, without adding one 
jot to the useful effect : yet in every species of navigation, it is 
important to have it; in ordinary cases it is furnished by the 
morale of the seamen, — and in steam-navigation, it ought, if 
posfflble, to be within the physique of the engine *. All these 
advantages are, however, at present sacrificed to the apprehen- 
aons of the public, — apprehenidons in a con^derable degree 
overcome in America, where the subject is more studied, and 
the value of modem improvements is consequently more exact- 
ly apjMreciated ; but which it would be very unwise, and even 
criminal, as yet to neglect here. The first step might, how- 

* To meet this occasional addition to the working power of the en^e, it 
would not probably be difficult to contrive paddles which should expand and 
contract at will ; it is not unlikely, indeed, that they are already contrived. 
Lieutenant Skene, of the Navy, has lately patented a form of paddles, of 
which I have not seen the specification ; but the praise ^ven them by the 
newspapers, when they were tried lately on the Thames, seems unintelligible 
on any other supposition. 
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m9er^bwelL(bftata|i;en'if^<ti^-boat8i; ikJs {^nowaito^dil wbo study 
itlui aubsecl^itbat it}niightiJbatak«nian}iiwher»Aowawitb safety*, 
iHatd di^{)Fe^ttdice «iiijght ki Usii^faArdentiKely.oveixMiiifi* an . 
;;i il& ^i^d^ lastly, it may ifae^QJbaeryjed^ that iniBi^pa/vigMe-mer 
»iuft;e9taUsshment of i steaip«>tjug», of ^ iw]9^ch.4he ipherenti pxmciple 
jftf i dUMPuigeinent ^ was.* tkat one diould >al way^/' be to i^Mwe, 
m^t bfoa ffNKtiiiteiiesting^ aoquisitioiL in many wa^s^^.b^skles 
'iliQ/inece.Hiaiiitonaxioe ofdie ferry to which it wasattadie^it On 
noaanyy 'oqaasiopa ^ iugsc; tmight . most i eaaentiaUy < «erve i mcrcaottle 
i|yterest9>)ua icasfi&of.^hipwreck .Ml |)!acticttkr,;fr^ 
pow^iv d^ iioinparatiive .li^tness, of draught and . constriictioD, 
they might be invaluable in laying out anchors, and in -saving 
4ife.i«&d> tproporty < ;and-ftUhougb ^uch vieirs are not ^ properly 
«ddr«saeditto. publiv^ bodies i>^'i tn»steefi^incorporated.far .oneptir- 
po^.and'foE fiO;Qth6r, .a9>,to pri»ate.:speculatQis, yet they. may 
iOot bsi without' iheiit.valueJtoOtitA great publicacquisitio]^ would 
ibuacobyiQU%;^iaiade>;T*r)ai\Lestablbhnien4 co^gaii^xed. with .this 
iBNTtfa^n ^^i^r'togetheir wiUi^a fenry.(partipularlyiif bounc^ to up- 
b^Ui'Uaat'foii^ Aind9r ,a pecuiuary obligation), > would probably 
leon^t) c^':iltoreft^or< moiie tu^,aiDstead of. two only ;— on many 
occ^thoB dwtfcurry woulditfielf Taap theb^iefitof Ihiaadditional 
fltarengthjc-r^^^and if any, or ail,, of these considerations would fix 
dtbaaMeokicia ofi trustees geRecaUy on the superiority, in some re- 
speotfl^ of aipriyate^ overlheiriownpublie management of such 
cono^ns^ u g«eat step^ it^ is*: confidently believedy would thus 
alone be made towards their improvement. The very circum- 

* The improved safety higfa-pressure boiler, is compose^ of a number of 

small separate tubes or pipes, little otherwise connected than as thej all dis- 

cl^i^ tiieir st^un into one common receiver, towards die production of one 

toaubm M»U 'From their small size, they ate stronger than ti larger vessel 

e«ild^Ubema4e;aitdif even weaf tbemukesbi^styitluuiao'moifMiifuni, 

can dp no mischief aiiid the engine is in no degree deranged, a? it only loses 

the steam generated in the one pipe. The whole apparatus is in £ict safer 

)w-pres8ure boile?r ; the security of which, does not consist 

Btivelj to the pressure to whichat is exposed, but in what 

to as the radical defect of the ^gine for the puxipQses of 

I no power in reserve, consequently holds out no tenpta* 

r to subject the boiler to a severe triaL But if 4hat is ae^ 

9t like the wofst.cojastruction of high pressure boikra, «nd 

harm ; as was proved by the explosion of the Graham 

alongside the United Kingdom, two years ago. 
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stance tfanfeia puUic maDa0eiiitiU:jciu» bavie but one object, is 
strongly against. it : tilings which have but one application^ are 
always expulsive, and seldom very useful. But, besides this, 
private managements naturally acconunodate tben^setves to the 
drcumstances in which they are placed ; and r^ddily adoipt im^ 
provem^ats, because they have a. direct interest in doing so^ 
and because,, at theend pf every short leas^, what one itadivt*. 
dual will not do^ ancdier will : — while it is of the very nature oi 
puUic mani^ements to be stiff and unbending, jto disregard pri»> 
vate ipterests, the aggregate of which is notwithstanding that cS 
the public, and in the road to improvement to have a vis iner^ 
HiBy exactly in proportion as the rank, distance, independent sta« 
ticm, and dianterestedness of the members compo^ihg them, se- 
clude them from the knowledge of, arid sympathy with, humble 
wants. On the other hand, it is true that in the essential qua- 
lities of public spirit imd permanence of interetf , the public 
management has the advantage ; but this only proves that a 
medium between both systems would be better than either :— ^ 
and this medium, it is not the least praise of that plan whiok 
has i^ow been considered in so many other favourable pcnnts of 
view, that it furnishes it with dngular security and ease. If 
trustees were to find their own passage-vessels, they might let 
them, with their privileges, to whatever individuals would pro- 
vide the power with which to ply them : and if they secured 
the performance of the conditions which they chose to annex to 
their leases, by pecuniary penalties graduating from entire for- 
fature down to a sirfkrt fine for every single infraction of them, 
they need no more scruple at allowing their leasee to make other 
use of his tugs at the same time, than a coach proprietor thinks 
of preventing the innkeeper who horses his coach, frotn keeping 
what further establishment he pleases, and using it as he ^|£e8. 
On the contrary, if the system were well understood, it would be- 
come the greatest recommendation of ^ lessee, that he had capital 
and enterprize sufficient thus to fit several strings to his bow ; and 
it may be confidently added, that it is thus (redudng the expence 
of employing steam, deriving a greatet effect frbih a smaller power 
of it, and permitting establishments of it to serve a variety of 
purposes), — and thus only, that high rents can ever be got 
from ferries,— rents, in some degree, corresponding to the bur- 
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den whidi they impose on the community, and to the sacrifices 
which have been already made in some^ places, and; Bi others 
are yet to make, to place them on an effident fooUng. Ndther 
need any body of trustees, beginning such a system, apprehend 
that they would thus deliver themselves, or their ferry, into the 
bands of an individual. If even a half of what has been attri- 
buted to this tug plan really belong to it, (and it is not believed 
to be over-stated in a single particular), it requires only to be 
se«i, to be ext^avely acted on. When the present race of 
steam-boats shall be worn out, they will be universally replaced 
upon this principle ; steam-tugs, for every purpose 4it least of 
domestic navigation, and for much also which may be called 
foreign, will be on the water what horses are ashore ; and there 
will be the same competition for their supply. 

In opposition to so many advantages, I can conceive no ob- 
jection to the system whatever, except some supposed difficulty 
in managing two boats together in certain circumstances of tide, 
current, weather, &c. To this I would answer, 1st, The thing 
has been already done, on the American rivers, at least as rapid 
and stormy as any of ours. Sdly, Where there are thus great 
advantages to be attained, and only one small physical difficulty 
to be overcome, with common talent and energy, if there is a 
will there will be found many ways. One at present occurs to 
myself as very feadble. Let the two boats be connected by an 
inflexible rod, say pf iron, broad, flat, and of sufficient strength, 
pivoted on the taff-rail of the tug, an4 extending outside 6 or 8 
£eet to the passage vessel, and 10 or IS feet inside, till it can be 
easily command^ by a wheel like a ship's tiller. Immediately 
outside the tug let it be jointed so as to play up and down, but 
have no lateral motion except what may be given it by the 
wheel ; and next the passage vessel, let it be fitted with jaws 
to embrace her stem and be loosely confined to it by a chmn. 
With the fresh way which a powerful tug would give a passage 
vessel, and which would insure her towing in a right line with 
this rod, the whole apparatus would, I apprehend, just convert 
her into a very delicate and powerful rudder in nearly all cir- 
cumstances; while it would also communicate to her any slow or 
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badcward movement of the engine with certainty and ease.* At 
all events, it might be tried or scnnething: bet^r proposed. 

And I may add, that the subject would be a very interesting 
one to experiment on; and it might well become some paUic 
tiroBt to give the system a trial, even though not altogether con- 
vinced of its paramount advantages. The expence wquld be 
trifling, and the risk none ; for the steam-power employed in the 
experiment might be hired ; and a good passage- vessel, were it 
even only to be used in fine weather, would be a desirable ac- 
quintion on any ferry. On the other hand, if the views here 
contemplated are in any degree correct, they will apply to many 
other branches of steam-navigation, besides the mere mainte- 
nance of ferries ;— ^the several establishments of these are at the 
same time rapidly wearing out, and it would be desirable to as- 
certain meanwhile how best to r^lace them, without, if pos- 
siUe, again incurring the enormous expence which already in 
many {daces presses heavy on local and individual resounds. 
And there is a third application of the subject, which, to some 
minds, may be more interesting still. It is not probable that a 
steam-afi^ne can ever be embarked to advantage in a man-of- 
war; the rocHn it would occupy, and the casualties to whicli it 
wcNild be there exposed, seem to forbid this. But in every future 
war, steamrtowing must enter largely into naval tactics ; and a 
new intarest is thus thrown over the arts of peace, when im- 
jnrovements in them may be made to conduce to the maturing 
of prindpks and practice on which the defence of all they give 
us may yet in some degree depend. ^^ Lorsqu^un nouveau 
gemre de forces mecaniques s^introduit d^une maniere utile dims 

• The American method is still simpler. Two iron rods are secured, one 
to each bow of the passage-vessel, so as easily to plaj up and down ; and their 
other extremities are brought together, as in a triangle, and are jointed and 
]HToted on the taffndl of the tug. This does not impede, but does not afNrist 
her steering; and in so &r only may be considered inferior to the above i^e- 
ihod, — ^but it is said to answer very well notwithstanding. 

As general principles, the nearer the two boats are kept together, the 
smoother, the lighter, and the more manageable will be the draught. And 
inflexible rods, bendes their convenience for backing and keeping the boats 
i^Mirt, will transmit the impulse undiminished ; whereas ropes act like springs, 
and a considerable portion of the power is expended in merely stretching 
them. Hawsers, however, may be well employed as preventers, to take away 
even the possibility of accidental separation. 
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quelque brancbe.de rindustrie hiimaine, il donne au peuple qui 
s'en empare le premier, ou qui Pexjdoite sur la. plus grande 
ecbelle, un puissant moyeu de sup^arit^ sui les autres peuples. 
Souvent, ^ifin, :le renversemc^it des rapports de prosperite, de 
ridiesse, et de puissance en tre les nations, est la suite neoessaire 
de Padoption etdu pogies des (g^pUcoHona d'une espece.nouv^e 
de forces meeanique8.^—-*jDt«pfn^ 



A few Remarks on the class MoUusca, m Dr FhEMiNo'a Work 
on BrUish Aninudi; ttAA Descriptions of some mm JSpedes. 
By Gboboe Johnston, M. D. Fellow <^ the Royal CoUi^ 
of Surgeons of Edinburgh.-«^Communicated by the Author.) 

VrUR progress in the study of invertebrate animals, has h^*e- 
tofore been much retarded by the labour of consulting n^any un- 
connected volumes, through which our knowledge lay scattered ; 
and still more by the imperfections of the system wfaicb^ tbeir an- 
thers had adopted. Beings of the most dissimilar structure, and 
of the most opposite habits, were associated under one common 
name ; and the learner went on, puzzled and perplexed, until 
repeated failures had taught him, that» in consulting theiv books, 
he was tp be guided neither by adherence to the characters they 
choose to assign to thdr divisions and genera, nor by Jtttention 
to natjLire, but by random, or a certain tact only acquired after 
much fruitless labour. The pertinacity with which tl^ system 
of Lii»Meus has in .this country been adhered to, i& indeed re- 
markable* His System of Botany was confessedly left in a more 
finished and perfect state than his System of Zoology ; and yet 
botanists have not ceased, from the day of his death to the pre- 
sent time, to alter and amend that system. On the contrary, 
our leading zoologists bound themselves in willing fetters^ d^ire- 
eated any alteration, however obvious, and pleased themselves 
with laudatory paeans. Happily those days are past ; and, 
though foreigners have led the way to better systems, and con- 
sequeatly to a more accurate and extended knowledge of ani- 
mated beings, yet the example of oiu* present naturalists justifies 
the belief that we shall not long be second in this r^ of spience. 
The system which Dr Fleming has adopted is a lyiodification 
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of Cuvier^Sy .and if. founded on.tb^ basis of stxuctur^ and func- 
tion.. It is commensurate with the present sti^ of the^stdence ; 
and, in fdlowing it, the student will not' meet widi, as in pre* 
ceding works, any very unnatural or ridiculous associations; 
thou^.at.ithe same time, we wish not to conceal our opinion, 
that the arrangement here developed will noty we fear,.be gene- 
rally assented tp. Nor is this, a matter tq be. lamented ; fbr there 
can no harm arise from a multitude of systems, providied we can 
<HiIy agree in a uniformity of nomenclatdre, so far as regards the 
genera and q)ecie8. A change in these is a positive evil, and 
never to be made without sufficient reason ; but a new system, 
by presenting the objects under various aspects, and placing^ in 
a more or leas prominent view, the organs of different functions^ 
is in fact beneficial to the progress of knowledge. 

But we have no intention to enter into a review of Dr Flaning^s 
work ; we wish merely to submit a few remarks^ as they present- 
ed themselves, on examining that portion of it which is devoted 
to the elucidation of Molluscous Animals. 

And first it seems to us, that Dr Fleming would have done 
well to have quoted more frequently than he has done, the 
*^ Histoire Naturelle^ of Lamarck. That work is in general use 
amongst the naturaU^s of this country ; and it is necessaiy that 
tbe^ student .should be acquainted with its language or s}mo- 
nymes, whether he may choose to adopt them or not. This con- 
sideration should have prevailed with Dr Fleming, in opposition 
to any private opinion he may have formed of the merits of that 
production : and it is surdy worth quoting ; for the systematic 
part is both ably and ingeniously executed, though we are free 
to admit, that the changes in the nomenclature are not to be vin- 
dicated, and the physiological speculations are puerile and alv 
Burid, and have none of that originality apparently claimed. 
. Spirvla atAstralis was first added to our Fauna by Mr Stewart, 
the author of Elements of Natural History. His specimen was 
procured from Aberlady Bay. 

Loligo sepiola we have from the coast of North Durham ; and 
from the same coast we procmred the Octopus octopodia, a fine 
specimen of which was sent some months since to the conductors 
of the Zoolo^cal Journal, under the impression of its not ha* 
ving been previously observed The Lol< sepiola was Inrought 
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to us alive, though in a languid state, and it ocmtinued so for 
about twelve hours, yet it never discharged any inky fluid, 
nor was the spirit in which it was preserved tinged in the slight- 
est d^ree. 

J^Arion and Limaa^ the mouth is a short retractile proboscis, 
furmed on the upper lip with a semilunar homy plate, the conca^ 
vity turned downwards, and a blunt tooth projecting from its 
centre. In the first genus, the margin of the shield is entire ; in 
the latter, it is cleft below the pulmonary aperture. In giving 
<^ black tentacula^ to Limax agrestiSy as a specific character, Dr 
Fleming has incautiously copied his predecessors-; for, in truth, 
they are not black, but like to the body in colour, as an exami- 
nation of the first individual that crawls across his path will con- 
vince him. We add a description of what we consider a new 
species of Jrion. 

1. A. CIRCUMSCRIPTUS. 

Body greyish-black, spotted, with a black fascia round the shield and body ; 
the respiratory aperture ariterior. 

lAmax agresHs 9 Latham, Lin. Trans, iv. 85. t 8. f. 1, 4.-..L. margiruUusf 
Mtiller, Verm* ii. 10. 

lf«6.^Moist meadows, hedge-banks, &c.— Common. 

Hmou— Body 1 or 1| inch long, not keeled, nor much narrowed at the tail ; 
greyish black, marbled, with a narrow &scia sun'ounding the back and shidd; 
sides bluish-grey ; foot white, opaque ; tentacula rather short, black ; respira- 
tory aperture placed very forward on the shield, which is entire ; mucous pore 
very distinct, above the tail ; the young are white or straw-coloured, with 
blackish head and tentacula. — This species has probably been passed over as a 
variety of lAnuue agrestia. We have found it very uniform and constant in its 
character, though it may possibly be the Ar, aier in an immature state. 

In the genus HeUx^ we find two species which Lamarck has, 
perhaps with greater propriety, placed in the genus Carocolla, 
These are the H. albeUa and elegans of Draparnaud. The H. 
niiida and nittdula of the last author, and the H. aUiaria of 
Mr Miller are brought together as synonymous; and, in confir- 
mation of this arrangement, we may mention an experiment 
which we lately made. Four specimens of equal size, and alike 
in colour, and in the number of their whorls, were taken from 
beneath one stone. None of them had any smell while alive; 
but, on immersing them, one by one, in hot water, two emitted 
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a very strong alliaceous smell, in one it was faint, and in the 
odier it was not perceptible. It would appear, therefore, that 
the animal has the power of retaining or emitting its peculiar 
odour at pleasure ; and that, in death, its emis^on may be pre- 
vented by accidental circumstances. I could not satisfactorily 
ascertain its source ; but it appeared to arise from a yellowish 
fluid pressed out from above the head. I cannot so unhesitating- 
ly assent with Dr Fleming, in considering the H. raperaia of 
Montagu as synonymous with the H. striata of Drapamaud. 
The latter is the most common of all shells in the vicinity of 
Barwick, and the white rib within the outer lip is a constant 
character. Now, Montagu takes no notice of this in his descrip- 
tion ; and we all know how minute his descriptions are ; while 
Dr Turton expressly states, that the H, caperata is to be dis- 
tinguished from H, virgata^ " in wanting the thread-like rib 
round the inside of the lip.'' Moreover, the figure of Montagu 
is not at all like to the H, stricUa. 

Though the construction of the genera of the remaining land 
and aquatic Pulmonifera might afford occasion for remark, we 
shall now pass on to the naked Branchifera, In TriUmia^ we 
observe, that the T. coronata which is a native of the Frith 
of Forth, was not known to the Doctor ; and the two species 
which follow do not appear to have been yet described. 

1. TaiTOVIA PLEBEIA. 

Body oval, narrowed behind, greyish ; superior tentacula multipartite, cylin- 
drical ; branchiae uniserial, dendroidal. 
Hob* — The sea near Berwick. 

De§c — Body one inch long, 4 lines broad, truncate before, tapered to a nar- 
row point behind, limaciform, greji8h,Virr^ularly speckled and blotched with 
brown. Back slightly convex ; sides abruptly flattened with the markings of a 
deeper colour; foot white. The anterior margin of the cloak, above the 
mouth, is cut into 6 or 7 short conical filaments, partly retractile. A little be- 
hind are the two short cylindrical sheaths from which the tentacula issue. 
These consist of a fascicle of filaments united at the base ; and arranged apfMU 
rently round a central pillar of whiter colour ; and are only displayed when 
the animal is active and in motion. Along the margins of the back 
there are 5 or 6 branchial processes, gradually decreasing towards the tail, and 
having an apt similitude to an old and leafless tree in miniature. 
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2. TaiTONiA PULCHRA. 

Body oblong, red with 3 whitish transverse bands, and marked with minute 
ocellated spots. 

/Tod.— The sea near Berwick. 

Desc— Body rather more than { inch long, oblong, of equal breadth through- 
out, of a fine red colour with dark spots, and 3 narrow white tmnsverse bands. 
The faidr when mhrately examined is observed to be maxted all orc^ 
with oc^lated spots, o^ ^hicb the ring is white and the eye red. Aoietiot 
margin of the cloak white, rounded and emarglnated in front, and the . sides 
tuberculated. Superior tentacula exactly like those of the preceding species. 
On the margins of the back are several branchial processes or tubercles, some 
of which are branched. I hxve had 3 specimens of the Trii. prnnoHflda from 
the flinch cotst. 

I cannot agree with Dr Fleming in coniddering the Doris pa- 
pulosa of Montagu, and the D. vermigera of Dr Turton as the 
same species. In the former the superior tentacula are sfdd to 
be annulated, a structure which we did not observe in specimens 
of the latter which we found on the neighbouring coast ; in the 
D. papiUosay the lateral papillae or branchial filaments are stated 
to be subclavate, in the vermigera they are linear, or conical ; 
and the latter wants the bare triangular space on the anterior 
part of the back, as represented in Montagues figure, and taken 
notice of in the description. The Eolis peregrina is said by 
Dr Grant to inhabit the Frith of Forth, though not described 
either by him or Dr Fleming. 

The Valvata cristata is mentioned as a native of England 
only. It occurs in abundance in the Whitadder, a river which 
runs through Berwickshire, and is therefore to be added to the 
Scottish Fauna. Though we have kept it by us days and weeks, 
we have not yet had the pleasure of seeing it protrude its beauti- 
ful plumose branchiae. 

We feel indebted to Dr Fleming for his elucidation of the 
genus Chiton^ which was getting into eonfwnon, and chiefly from 
a ne^ect of what he had done many years ago, in the artid^ 
** Conchdlogy ^ in the Edinburgh Encyclopaedia. That ex- 
cellent article has been strangely overlooked by subsequent con- 
chologists. It 18 true Dr Turton, in his Concb<Jogical I^ctiiwh. 
ary, has once or twice referred to it, but so inaccuratdy as td 
8tatisfy>u8 that he had not consulted it, a drcumstance rather 
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surpriah^ m kn autfior who has dwelt with unnmial severity on 
similar inaccuracies in others. Dr Fleming has omitted the 
Ch. jfunclaiM of Tiirton, in the probaUe belief that it is merely 
an im)!>(Brfect specimen of some other species. On the ooast of 
North Durham we have collected the Ch. marginatus^ ruber, 
cinereHSy and lasvigatu^, — ^the first very common, and of a large 
aze, the three latter.all very rare* 

The genus Bulla is left much as our author found it, and 
there is perhaps no one in the sytem of which so little is known. 
We add the description of a species which appears to be new. 

1. BUI.IJ1 puircTvaA. 

SheQ oblong-oval, opake, white, marked with numerous close transverse 
punctured striae. 

iToft.— Sea coast near Berwick. 

Ducm^JStteM 4 lines long, thickish ; apex with a veij narrow perforation. It 
resembles the B. ampuUa of Montagu, in shape, but is distinguished bjr hav- 
ing the whole sur&ce punctured, and these punctures are arranged in regular 
strise. Only one specimen has occurred, and a part of the outer lip appears 
to have been broken ofiP during the animal's life, and again renewed. This 
portion is smooth. 

In the Hdostomata we could have wished that Dr Fleming 
had adopted the genus Lacuna of Dr Turton, instituted for the 
receptiiMd of some closely allied species which we find placed in 
the genera Turbo and Natica. The Nerita palUdula of British 
authors^ and its allies, are certainly not Natiae, for the perfora- 
tion is on the pillar and not behind it, and the eyes of the ani- 
mal are inserted on a bulging part of the base of the tentacula, 
and not elevated on peduncles. The Turbo margarUa also af- 
fords a good instance of the empiricism which we think we ob- 
serve to prevail in the establishment of genera ; and of which 
other illustrations might readily be adduced *. Captain Laskey, 
its discoverer, and Mr Montagu, made it a Helix ; Dr Leach con- 
adered it sui generis, and called it Margarita ; Dr Turton and 

* We cannot, for example, coi\)ecture on what principles the estaiMlsh- 
ment of such genera as Moniagua^ ApUxa^ Mpxat, Saka^ &c. can be justified^ 
The class Conchifera will afford, we thmk, similar examples ; and we may tvi. 
mark that In that class too much importance has been attached to the cardinal 
teeth as fUmishing generic characters* 
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Mr Lowe removed it to Turbo^ and for doing ao eh* lattor was 
rebuked bj Mr Gray, who maintained, that, with Linnaeus, it 
could be nothing but a TrochuSy and in this opinion Mr Lowe 
aft^wardsccnaaded, tbovgbnon gtounda which are unincriligble 
to us. In face of the censures of Mr Gray, however, here we 
have it again a kgal Turbe^ aad if the student asks a reasoa 
for these changes, there is none to give, unless the whim at eaA 
naturalist is to be considered as reasonable. If we connder the 
genus Margarita as unnecessary, and in our humUe judgment 
it is so, then we submit the q>ecies in question is a Troehus^ and 
we rest our opinion, not so much on the generid contour of the 
shell, as on the structure of the ammal. No true Turbo^ so far 
as weare aware, has the sides furnished with tentacular filaments ; 
but these organs are general in the TrochL Now, the animal of 
T. margarUa has four of these filaments on each side, and the 
margin of the doak between the tentacula is beautifully cre- 
nulate ; and further, the eyes are on pedicels, a character in 
which it likewise agrees with TrochuSy and difiers from Turbo, 
The species which Dr Fleming has admitted into the genus 
PhasianeUa have a very doubtful claim to their place; and none 
at all, if we agree with Mr Sowerby in restricting it to such as 
have a calcareous operculum. The CingnUa putla^ in his view, 
is a true PhasianeUa ; and there is, moreover, sufficient in the 
structure of the animal to induce us to remove it from the 
CingtdUty for these, if we are entitled to form a conclusion from 
the recent species common on our shores, have no additional 
tentacula, and a very thin homy operculum. The Phasianelke 
of Dr Fleming might perhaps constitute a new genus 
The foUowing species appears to be nondescript. 

1. ClKOVLLA PULCB&A. 

Shell conical, white, with two rows of brown spots on the whorls, which are 
spirally striate. 

Hob, — Sea shore near Berwick. 

Diiie.— 8fa^ 1| liae long, conical, glossy, spirally striate, white, wiA.two 
rows of oblong reddish spots on the body and second whorls : strite regular, 
imprMsed. Whorls 6, rounded and well defined. Aperture roundish, 
n«miwed above, with even maigias, and a alight perfi>ration behind the 
plUar. 
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06*.— .A nMch prettier shell than the C. inierrupta^ from all the varietiefl of 
whl(^ it is readily distinguished by its spiral striae. From the C. wngiUa it 
diflKsrs in form and in markings. 

Of the pretty and rare shell named Velutina st^fera we 
have a specimen in our small collection from the coast of North 
Durham^ and taken, as Dr Turtotfs specimens also were, from 
amongst ^e spines of the Ecfiinus esculentus. We can confirm 
the assertion of Dr Ttirton of its having no operculum, but un- 
fortunately at the period it occurred to us, we were m<»re intent 
on collecting species than observing their habits and structure, 
and can at present add nothing more to its imperfect histcnry. 

It was my intention to have reviewed in a Mmilar manner the 
remaining orders and families, but as our remarks consbt, we 
find, in mere difierences of opinion, we shall not extend a paper 
which has already exceeded the limits at first prcqiosed. So far 
as we are aware the enumeration of the spedes seems mo»t com* 
plete, nor do we observe an omisaon except that of Planaais 
moUis and a nondescript lanthvna^ which, it is said, have been 
added to our Fauna by Dr Leach. We may be allowed also 
to express a regret that Dr Fleming should have followed Tur- 
ton in affixing the name of the learned Dr Groodall to a genus 
of bivalve shells, which future observations may prove have no 
claim to a place in the system. Mr Sowerby has already pro- 
nounced one of the species to be the young of an JsiarUf and it 
seems insinuated that the other species has no better claims to be 
considered distinct. 
AprU 1. 1828. 

Defence of Christianity^ or Conferences on Religion; (Defense 
du Christianisme, ou Conferences sur la Religion.) By 
M. de Frayssinous, Bishop of Hermopolis, First Almoner 
to the King of France, Minister for Ecclesiastic Afiairs and 
Public Instruction. 3 vols. 8vo. Paris. 

Moses considered as a Historian of the Early Ages, t. ii. p. 49. 

M.. Frax-ssinous, in his Conferences, considering Moses as 
a historian of the early ages, examines his narrative, with refer- 
ence to ihe two principal facts recorded in Genesis, namely, the 
APHiL— JU2fB 1828. r 
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Creatig^ «ecl ^. Deluge It will ,be .useful to sbew, Uien, bow 
tte exjd^ations of the learned prelate have rendered sdl raibi^t- 
disputation between science and orthodoxy henceforth impos- 
fiiblQ^Jt will aifio' s^r^e to conviiK^ religioiia men that they'n^ed 
fiotMw^ ftom;aoniple9 of conaiciience, refuse to give their assent 
lQ.Jthe(ixmRd llbeories of scie^ice ; tod, laatly^ it is of importance 
in t^iog^ft Jauyre extaisive diffuaic]^' to accurate ideas iceqpectiEig 
the bocA^ of, Genesis^ and the, principal gedlogical facte .related 
in it,, thai the useless discussions which frequemly: aiiise in the 
lifodd may be avoided; — such, for exaihple, as disputes widi 
regard :t6 the 'bge of the world^-the univei'sal deluge-^-whetber 
this foftf :aheUs were produced by die Mosaic deluge^' && 

By distinguishing, in the language of Moses, the expresaiims 
in \CcqnsQon use, which it was necessary for him to employ, iii 
order to be im^erstood, and by making allowance for the differ<^ 
ence ot times. and of nations, and for the genius of the Hebrew 
langua^ and hy adhering, at the same time^ to the narrative 
of the Instbriah^ MJde Frayssinous h^s c6nsea*ated, by his suf- 
ihige, interpretations which have been elicited by a conscientioua 
jttdgtxienl. Hencefoi^ the oosmpgony ei Moses, assuming io 
some degree a di^rett dbaracter, presents only an asitembli^ 
ci: hciSt .which enter, without effort, under the dominion .of the 
nainrid laws, im|)osed from the bc^ginning by the CreatiHr of the 
mfiiver^ aJtid .which, therefore, hdrmonisse with the aodightiened 
o[^inioas that may be fontned regarding the origin of the glpbe. 
For this important observation must not be overlooked :• Mo^es 
lays down his cosmogony in few words, and in very general 
terms ; and the meaning of the word day being once fixed, we 
have only to consider the order and succession of creations there 
recorded. M. de Frayssinous shews the agreement thus subsist- 
ing between scientific facts and the Mosaic record, viewed in its 
true light, and in this i*espect he renders an eminent service to 
religion, to science, and geology. 

When, in fact, we call to mind the lamentable disputes which 
have taken place, in these latter ages, on the subject of the 
Book of Genesis ; when, on the one hand, geology, formerly 
so thec»*etical, appeared to encourage the attacks of ii^dd phi* 
losopheirs, and, on the other, religious men, possessed sometimes 
of more zeal than science, denounced, with so much heat^ oipi-* 
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nions whksh, at the present day, give no'offence t».tbe Hglats of 
the church, — we are constrained to hold forth to pubHc appro- 
bation the spirit withiwbich.the Bishop of Hermopd&i has o^ 
sidered this b^olr, and. to extend the knowledge of the opioions 
which beiadopts on the fundamental points whidi it cdntairis,— *• 
as thereby ftii^hing the friends of. religion, science, and geo^- 
Idgy, who might still find themselves exposed to attacks similar 
to those to which we liave been alluding, with victorious arms 
for riq>elling^ thetn. 

If, howtver, there is at the present day one truth :more than 
another to which general assent is given,, it is this — ^ihat the ptOr 
gressof all kinds of real knowledge has entirely banished trova 
us that spurious philqgophical spirit, of which so mudfi. Is. still 
said, is if it' oould be renewed. What geologist is there, in oiur 
days, who, while he adn^ires the exalted genius of Vdtkire, is 
not' mbved with pity «it his scientific arguments agaimt rfie- 
book of Genesis ? And do we nowiee a sih^ dissertaticm t)f 
a similar nature, by any writer, enjoying the smallest degree of 
reputation m the scientific world ? Were a work of this de^ 
scriptk)n to appear at the preisent day, would not the silencf 
and dissatisfaction 6i the liearned consign it to neglect, more 
promptly, and with more effect, than the Index of the Sorbcmne 
could evet have done ? In vain do some interested, or tod cl-e- 
dulous, individuals attempt to revive the terror of such philbso^ 
ph^s'; there is nothing to justify their alarms: and did not 
every thing around us testify, that science is always the surest 
guide for man, geology (which, after having in its infancy fur^ 
niahed weapons against the sacred writings, may now be reii* 
der^ subservient to the support of the Mosaic cosmogony) 
would furnish a memorable example. In truth, setting aside 
the <!i)nsiderations and sentiments which cbmmand belief, it if 
up<Hi Mi CUviei^s ^searches that the rtiost important facr'in th^ 
Mps^c reccH^d^ namely 9 the order of the. creation of living 
bi?ing», rest^; it is the investigations of MM; Champdlion and 
i^trcone, which M. de Frayssinous adduces in support of Iot 
historical r elfttions ; . and, lastly, it is the discoveries of Dr Young 
^nd'iM^ Fr^snel ibbat afford the learned prelate the means oif' 
e^pjaifidng tfie passage of G^mems, which re^rs to the creation 
of light. We are therefpre authorized to r^pjel with indignation 
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the perfidious and calumnious insinuations which a dSsot*defed 
mind would endeavour to propagate against men of science in 
general, and geologists in particular. All that the learned now 
request, is, that they may be allowed to enjoy in peace the fruit 
of their labours, and that the cause of religion may not be in- 
considerately blended with the results of their inquiries. 

We must observe, that, with respect to ourselves, we only 
consider the Book of Genesis here as an historical monument of 
the highest antiquity; in other words, simply in a scientific 
point of view : any other mode would be out of place in tbe 
bulletin ♦. BuflFon, De Luc, Buckland, Webster, &c. have given 
great interest to this examination ; and it is time that the con« 
ventional ridicule which some learned men attach to the study 
of this valuable monument should be done away with, when so 
much labour is every day applied to the scrutiny of the cosmo^ 
-gonies of the Chinese, Hindoos, and Egyptians ; when history 
does not even disdain to interrogate the dumb monumeixts of 
the remotest dates, or the most extravagant allegories of the na- 
tions of antiquity. Without seeking to support an opinion or 
particular mode of thinking, one may take cognizance of a fact, 
and intolerance would be as blameable on the one side as on the 
other. 

The Bishop of Hermopolis, resting on St Augustine's opinion 
with regard to the meaning of the word day^ expresses himself 
in the following manner, on this fundamental question. " The 
chronology of Moses dates less from the moment of the creation 
of matter than from that of the creation of man, which only took 
place on the sixth day. The sacred writer computes the num- 
ber of years of the first man and his descendants, and the chro- 
nology of the Holy Books, therefore, is made up by the com- 
putation of the years of the successive patriarchs ; so that it ex- 
tends less to the origin of the globe itself, than to the origin of 
the human species. Henceforward we can say to geologists,- 
dig as much as you please into the bowels of the earth, if 
your observations do not require that the days of creation 
should have been longer than our ordinary days, we shall Coii- 
tiiiwi*^ fillow the common opitliori* respecting the exteht '6f 
these days; but if, on the contrary^ you discover that the^t'^^i*- 

* Bulletin des Sciences Naturelles. 
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restml^be, with its plants and animals, must be much oldar 
thap the human race, the Book of Genesis will have nothing to 
say against such a discovery; for in each of the six days you 
are penpitted to see so many indeterminate periods of time, and 
then your discoveries will be the explanatory commencement of 
a passage, the meaning of which is not perfectly determined.'" 

Now, observation shews, that a long period of time elapsed, 
1st, between the consoUdation of the primitive strata of the globe 
and the appeanmce of life at its surface ; Scf, between ^he crea^ 
tion ol th^ di^erent species of plants, and the various races pf 
aninmls ; Sdly, between the latter an4 the creation of mait The 
proo& of these facts are undeniable, as these strata are the pco- 
duct of a succession of slow effects, and the remains of plants and 
animals which some of them contain, suppose a prodigious suc- 
cession of distinct generations. The idea, therefore, of days like 
ours is repelled by facts ; and we do not even yet possess any 
means of estimating the duration of the epochs in question. It 
is a calculation of the same nature, as that of the distance of the 
fixed stars from the earth, and nothing is more ridiculous in tb^ 
eyes of one who is occupied in such investigations, than to hear 
people speaking of the age of the worlds the antiquity qf the 
worldy Sfc. 

As it is equally certain that the human species is the last in 
the order of creation, since its remains do not occur among those 
of the other living beings which abound in the solid strata, 
even the most superficial, of the globe, it may be said that all 
the phenomena, whatever they may be, to which the fonpa- 
tions of these strata may be referred, belong to the scientific his- 
tory of the epochs, antecedent to the existence of man. Fxom 
this may be seen the emptiness of the expression which we every 
day hear repeated, that the revolutions to which the globe bears 
testimony ofte a froqf of the universal deluge. It is evident, 
from what has been already said, that it \% at the surface o£ the 
earth only, that we canJook for, with some Englii^h geologists^ 
the traces, of this great cataclysm ; and that the shells, the bones 
of animals, and the impressions of plants, . which are found, in 
the solid strata of the globe, have no conn^tion with 'the ^^^ffi% 
nnce the object for which it was produced Mras the destruction of 
the humaii race, and as all these strata, as well as the pheno. 



Digitized by 



Google 



86 K^f rajrseiAdiiis's.fl^/fcttc^ of ChrUtidn^, 

tnbha i^hkh luive chai^d their order or tnclioatioo, are anterior 
to th6 exifetetkse df man. : . 

' God, as M. do Fra^inous has ^observed, could certaanly, by 
an a6t of his witl, ha^ created at ODce the whole consolidated 
earth, and ^1 the beings which embellish it; hut as nothing pre- 
vents us frdin thinking that the wi}l.of the Creator n^ight have 
received its acconipKBhrnent by a coqcatenation or succession of 
effects, indr^ or less rapid, or slow, .with reference to the duration 
of human life, and as orthodoxy makes no opposition to the six 
days^ work being considered as sia^ indeterminate periods of time; 
and, moreover, as Moses hks not entered into a detail of the first 
causes by *whi<ih God determiiied this jsuocesoon of effaets, and 
as 'the only circumstiftnces'whi^.he relates agree with observa-* 
fi6n, or with the inference. which ithe laws of nature autbcnise, 
*we can without diflSculty admit this succession or concatenation 
6f eflFects, dependent upon grst and pre-existing causes, which has 
successively, and in the way of consequence, brought, about tbe 
formation of the earth, and the modifications whicTi its surface 
lias Und^gotie. 

Following, according to the Bishop of Hermopolis^ the series 
of the six days' work, we shall briefly make, known tbe rest of 
this conference. 

On tbe first day, God created the lieavem and the earth. At 
first the eaarih'waa covered with watery presenting the appear^ 
once of a dark abyss ; but God «atd, let there be Ught^ and 
there was Ught, With regard to the creation of light before the 
9un shone in the firmament, M. de Frayssinous ^mcwstrateg 
that the objections which have been made on this subject are c^ 
no validity; admitting, always with the lea^raed prelate, that 
Moses meant less to soy visible and produced li^t, than the 
creation of the substam^e which may devdc^ light. He founds 
his c^yinion on the iesedrdies of Dr YoUng, and those of M. 
Fre^el, which have made the theory of vibrations prev^l over 
that of emission, which Newton supported* According to the first 
of these theories, the creation of the fluid which was to become lu- 
minous, was indq)endaat of the creation of the sun, that star 
being even considered, since the time of Herschel, as an opaque 
body, and therefore light may have been in fact produced from 
the beginning. 
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By the creatibn of the heaven we can dnly, however,' uiider- 
stand spaee, arid the todies which compose the universe, dJ which 
tttigbt then have been, as is now, comprehended ill thai in- 
determinate acceptation. But this creatibn does not absolutely 
suppose the existence of stars in the state in which We now see 
them. The sun might form part of the creation 6f the heaven, 
without having yet that luminous liistre by which it is now^ dis- 
tinguished ; nor do scientific theories oppose the ddiiiission of 
such a hypothesis. Thus there is nothing to prevent us ftom sup- 
posing that the manifestation of the stars to()k place only on the 
fourth dayi of at the fourth epoch. The authoi* has ndt even 
thought it n&cessary to mention this observation. 

He gives an account of the opinions of geologists or natural 
philc^pHers, respecting the original fluidity of the globe, to 
shew tl^at^ in fact, the earth ti^as covered with water. This 
opnTon is at the present day one of the most inccfntestible factSw 
At the same time, observations leave no doubt with regard to 
the igneous nature of the fluidity of the globe at the beginning ; 
but scarcely had the cooling of its surface permitted the gases 
of the immense atmosphere which surrounded it to condense, 
when inf fact tbe surface of the earth was entirely covered with 
water. Thus' the account of the first day's work must be con- 
sidered T)y every mind, 'riot led away with prejudice, and not 
seeking in it for that strictness of expression with which the 
very generdi terms in which it is delivered are incompatible, as 
being in perfec^-adbordance with the facts and theories ad- 
mitted by science. 

'On the second day, the waters which enveloped our planet j 
were divided in such a manner ^ that a portion rose into the up- 
per regions. On the third day, the dry land began to appear ; 
plants sprung Ji-om its bosoniy verdure and Jtowers embellish^ 
ed it. On the fourth, the sun, the moon^ and the stars shone m 
{lijejtrmament. On the fifth, fishes swam in the waters^ birds 
fiew in the air^ reptiles 'crept in the dusty and qtuidrupeds walked 
on the surface dfthe earth: Lastly, on the sixth, man appeared, 
^the Bishop passes rapdly over all the facts contained in this 
part of %e Mosaic record, with the exception of the work 
of the sixth day; he has not judged it expedient or neces- 
sary, it would appear, to explain each of these facts in detail, 
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but confines himself to some general reflections, with the view of 
shewing that this successive formation of beings is not opposed by 
any authenticated observation. In fact, the second period desig- 
natesthetime when an equilibrium must have been established be- 
tween the waters of the sea and those which are contained in the 
atmosphere ; the third, that when the successive diminution of the 
waters uncovered the first surfaces of the earth, which hence- 
forth were enabled to invest themselves with that primitive ve- 
getation, the remains of which are found in the oldest secon- 
dary rocks ; but here it is necessary to clear up a difficulty which 
has frequently been adduced as a very embarrassing argument, 
and to which recent observations enable us to give a satisfactory 
explanation. How could plants have grown and propagated at 
a time when the sun did not yet shine in the firmament ? The 
proper heat acquired by the terrestrial globe from its original 
incandescence, was sufficient to develope and support this vege- 
tation, and may explain the apparent difficulty in question. 
The central heat of Buffi:Hi, which has thrown so much discredit 
on the theory of that illustrious naturalist, is now among the 
number of the most accredited facts, and is supported by all the 
observations in geology and physics. The phenomena of volca- 
noes, earthquakes, and hot springs, can only be accounted for 
by this hypothesis ; all the circumstances of which are moreover 
in accordance, as M. Fourier has shewn, with the mathematical 
theories respecting the cooling of bodies submitted to the in- 
fluence of a high temperature. We were the first who, in these 
latter times, endeavoured to revive the memory of Bqffon with 
regard to the fundamental ideas of his thec^-y of the earth, 
and to explain all the changes which the animal and v^etable 
kingdoms have undergone at the surface of the globe, principally 
on the ground of the reducti<xi of temperature. Our theory on 
this subject was even extended by a learned Englishman, Dr 
Crichton, who proved the independence which the original cli- 
mate of the terrestrial globe must have maintmned with respect 
to the solar heat. All the proofs which he adduces (arm a blaze 
of light which leaves no doubt regarding this subject ; so that, 
proceeding from this important datum, we not only cam conceive 
how the primitive vegetation of the earth-s surface co|ild have 
existed independently o( the solar heat, but the same observations 
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prove that the prc^r temperature of the globe^ and a uidform 
mean tanperature much more elevated than that which now 
reigns at its surface, may of themselves have given rise to the 
vegetation of that period. In fact, the remains of this vegeta- 
tion occurring near the Pole, and under the Line, shew that it 
was equally uniform, — that it was analogous to that which now 
covers the equatorial zones, — ^and that thus the differences with 
regard to the vegetable productions of the globe, arising at the 
present day from differences of latitude, did not then exist. 
Every thing proves that, in this original cUmate, the periodical 
seas(H]s of our present climates, depending upon the obliquity of 
the ecliptic, and the preponderance acquired by the sdar hei^, 
had no existence. The proper heat of the earth^s surface hal- 
ving a great elevation, the influence of the sutfs beat, admit- 
ting its atmosphere to have been already in a state of combus- 
tion, would have been scarcely, if at all perceptible. What we 
have said renders all explanation unnecessary respecting the 
fourth day, the period when the stars became visible, and shone 
in the firmament. With regard to the fifth, the order of crea- 
tions therein enumerated is in perfect accordance with the 
•order in which the fossil remains of the various races of animals 
occur. Animal life was first developed in the bosom of the seas, 
then in the air, reptiles fdlowed, quadrupeds next, and lastly 
.man. This succession, besides being proved by direct facts, is 
conformable with the various phases through which the earth's 
surface must have passed, to be successively adapted for recdv- 
ing the different races of living beings. We long ago proved, 
Istj That the analogy of station and destination, in other words, 
of the conditions of existence, and of the office to be be fulfilled, 
is the fi^neral law which has presided over the distribution of life 
upon the globe. 2J, That the changes which life has undergone 
on its surface have been graduated, but that life itself has not been 
renewed ; that the races have, not been modified, but that, in pro- 
portion as the ccmdhions of existence changed, or as new- ones 
were formed, new species occupied the place of those which were 
no longer able to exist, and which had no longer an object to ful- 
fil ; and that they went on, up to the period when, with respect to 
each part of the sur^use in succession, an equilibrium was esta- 
blished between the infl«^cing causes. The antinals of these 
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ti«ies were proportioned to the original vegetiftkm ; to<t thfe w 
the reason why we find ^v«ywhere reoiflinsr of de^hadt^, • rfii- 
aoccroses, Hons^ -kc Animal and vegetable life has been modi- 
fied in the same points, by the causes whioh We have j list pointed 
out, the d'nninution of temperattire at the surface of the globe, 
4i«d the establisbmefkt of terrestrial difiiates; 

M. de Frayssinous then diseusses the qv^ion, Whether Hhe 
stars are inhabited ? ^ E<Mit»helle*s FlwrO^tf <rf WoHcb ixiaj 
perhaps, he says, be notliing but an iragenious^ it)mance, but you 
are fiioe to see a reality in it.'' He next examines the question 
so much agitated at the |»resent day. Whether the hutoatt race 
<»Hi8titute a single specie f All the moral reaisohs which' he 
^adduces in support of the dpinion tihat; men are'deriv^ froin the 
same source, are of great validity ; and he admits Buffon'^ ideas 
regarding the differences which the infiuence of oUmate, IexmI, 
«Qd other causes, may have operated tipon tlie (»iginal st6ck, in 
4ts successive generations, and which hnve produced the m^fi- 
cations now observed to the difimnt races. We havfe pUt it be- 
yond donbt, that^ with regard to animals atod plai^fi^, it is-R^cefi- 
sary to admit particular centres or basins of {^odutetion, just as 
we admit in phyrical geography, banns and hydrographic 'masses 
recurring over various parts of a gi'^eat surface, or in -opposite 
continents, and being affected among themselves by a Variable 
number of dtfik«nces and analogies. At the same time, tl^ 
basins and centres of productions jn^sent ^milor, equivalent, or 
different productions, according to the i^ces; and tbeanilnid 
creatifm, like the vegetable, has been subjected td^^ertmn -ebndi- 
tions dependent upon die ft»rm and i»i^ui«of the Si^), and 1^ state 
c^ the air and waters, so that certain genera^ and even i^et'teln spe- 
cies, are reproduced at great distances^ and even u)[>on c^iposite 
oontoients, without the possibility of snppori^g that they have 
arrived there by diffusion, or by proeeedtng firom a simple cen- 
tre, or from several distinct centres of prodncti(m. But these 
observations, which we Relieve it impossible to rdTute, may yet 
prove nothing with regard to the human qiecies, and new fiacts 
are required, before science )can adopt a rational opinion on the 
subject. 

The bishop now passesxm tojthe exanuna^n of tbe^traditioris 
rest)ectingthe deluge^ and brings togeth^ all the historical evi- 
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dkmmk iFflUflRttitteHl «by the moit^ reknofe antiquity) mimh tend to 
support tbe fradiddns of that -great ^v^t. He €xamioe« k, in 
dKi last placB^ mih.tefemtoe 1q its ebroQological relations. On 
tUa eabject, we have to observe, that MM. Chafi^poUi(»i have 
^}ewn Jl&a:tbe dbronoio^ of thef Seventy^ adopted by the fa- 
tb^ns dt lAte. church, is sufficient to a<:poupt for all the facts re- 
corded in history., As to t^ means which God em^doyed in 
producing the. dduge, tl^, although treated by the Bishc^ at 
^»at lengdi^ is a sidjecl.of little importance in itself; the figu- 
rative langui^ c£ the sacred historian a£Pords no precise infor- 
mation on this p(Hiit, exc^t that he speak$ pf, ex^aordinary 
rainsy which he must niean by the cataracts of heaven^ God 
coald undoulitedlyJmve disposed of the dements at his willi but 
without having mecouhie to incomprehensible means, a^ viewing 
die deluge as it ought to be viewed, that is to say, tis confined to 
the part of the earth then, inhabited, some ks^geneiral pheniNiie. 
non will suffice to account fcr it 

The only {knot >of impertance^to ht establi^edis, that the 
diduge wa^ not universal. Respectable authorities are not awant- 
ing in suf^rt of this cqpinion ; we might, among others, ad^ 
duce the testimony of: Mabillim, who maintained tins (pinion at 
a meetii^ o£ the Congr^ticm of the Inde^ at Rome, wh^re it 
was admitted by the nine cardinals who as^sted. The object 
of > the del^^e >^as the destrucUon of the human raee ; it was 
tber^Sof^ imnee^sbry tokbtii^ a^genand cataclysm o¥er the piffts 
of the earth that ware not yet inhabited, Moaes calls it univer- 
sal merety with referenoe to ^e then known ear^ ; but he did 
not certainly con^urebend under it An^cka and New Holluid. 
This interpretaticm, while it is more consistent with reason, and 
mare accordant \iith gedo^cal obaervations, which formally re«- 
pel the idea of cataclysms and perturbations c^ all kinds, caanot 
be coDodered as contradictory to the spirit of the sacred text. 

Ferrusac* 



Remarks on the. Nature of Sound in Waiter, By MM. Cpllat 
DOK and Sturm. 

TV iE shall now offer a few remarks on the nature of sound in 
water. The first relates to the duration of sound in miier^ 



Digitized by LjOOQIC 



99 Remarks on the Nature tf Sound in Water. 

which differs in a remarkable degree from its d\:^rationJi];i air* 
The sound of a bell struck under water, and heard at some dis- 
tance, has no resemblance to that of a bell struck in.tb^ air* 
Instead of a prolonged sound, there is only heard u^der watea: 
a short and sharp noise, ^whidi I can compare to nothing bet- 
ter than to that of two blades of knives struck against each 
otlji^rr On jqljnng in^^fipitely from the bell, the sound always 
pres€;rvjBS thif charafter,/Tonly.idipwpishjipg,.ii^^i9feijsiJtjr.^, ^^^^ 
perception ofn sound so sharp aiv?l sbor^t^flpiping frpipn ^ c^t^^f^ 
of several leagues, causes a feeling similar to t^t^]i$^hicb c^ 
experiences on seong distant objects through a teleseopi? witti 
the clearness which that instrument gives to them. In leaking 
the experiment at intermediate .distances, the sound always ap- 
peared to me the same in nature, insomuch that I found it im- 
possible to distinguish whether it came from a strong ai^d distant 
stroke, or a weak and near one. It is only at a distance of about 
SOO metres, that the ringiog of the bell begins to be distingui0h- 
able after each stroke. In the air we observe a pb,enomenon al- 
most entirely the reverse. The strokes applied to a bell are 
more distinctly heard at hand, whereas at a distance there is 
only heard a continued and almost uniform tingling. The re- 
sistance which the water opposes to the vibrations -of -the bell, 
does not afford a sufficient explanation of this fact, for the sao^e 
sound heard out of the water was muph more prolonged ; the 
sound of a bell was very well recognized, which would ,have been 
impossible, in Ustening at a distance to the same npise transmitti^ 
in water. Tins phenomenon is explain^ by the^ nature of the yir 
brations of sound in water» It i& known, in fact, th^t, in the vibra* 
tory moticm of a fluid, the duration of agitation of a particle i^ 
equal to the radios of ^he ^bencal portion of the fluid which is 
origipally shaken at the con^meoc^m^t of the motipn, divided by 
the velocity. of transmis^on of the spimd. .The .first pi^.thc^ 
two qualities is necessarily smaller, in water than in ^r ; the 
second, or th? cpntr^y, is greater ; whence it foUo\ys that the, 
duration of sound ought to ,be much less when it is (ransmi^t^ 
through water, than when propagated in the air. , i • 

T,he second remark reli^t^s to t]\e npn4ramnmsi(m qfiha^ound 
from mUerinfQ i»r» ,w^eft.^l?e viljrat^vw, whi^h, ar^. pijppRjp^ 
in the watar anr^e atitssurface.undor ^y^^ry sioujl^^^gle,^ . Tbus^ 
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zUl Ibave smd; at a distance of less than SOO metres, the sound 
of the bell struck under water is easily heard in the air ; but, 
at a greater distance, its intensity diminishes very rapidly, until 
at length, at the distance of 400 or 500 metres, it is impossible 
to distinguish the slightest sound, even very near the surface of 
the water. However, on immersing the head a few centimetres, 
or by putting down a tube filled with air, as I did, the sound 
of each blow is heard strongly and distinctly, and in this man- 
ner it is heard at a distance from ten to twenty times greater. 
It is evident, that, at a distance of 500 metres, the vibrations ar- 
rived at the surface under a sensible angle, which was further in- 
creased by the curvature of the earth. The vibrations which 
take place in .water, do not therefore communicate with the air, 
when their direction meets the surface at a small angle, — a pheno- 
menon analogous to that presented by the surface of separation 
of two mediums of different densities. 

The a^tation produced by the waves does not alter the du- 
ration of sound nor its velocity, when a tube is used for hearing. 
The last of the three experiments mentioned above was made in 
stormy weather. The wind, which at first was weak, increased 
to such a degree, that several anchors were necessary to hold the 
vessel. Notwithstanding the noise of the waves, I could still 
distinguish pretty well the sound of eadi stroke, and the dura- 
tion of its transmission was not altered. 

The last observation which I have to make, relates to the 
inffuence of screens on the intensity of sound. Having chosen 
two statibns, at no great distance from each other, and so situat- 
ed that the straight line which joined them grazed the extremity 
of a thick wall which rose above the level of the water, I had 
the bell struck regularly, and with strokes of equal intenmty. 
Hearing them with the tube alternately on either side of the 
line which grazed the extremity of this wall, it appeared to me 
that there was a very marked diflbrence of intensity, according 
as this extremity was or was not interposed between the bell 
and the tube. The transmission of sound in water, therefore, 
differs in this respect fh)m what takes place in ahr, and ap- 
prd^ches to the mode of the propagation of light. This influence 
of k'SiJrtth'ins6fe»Ty diifiihi of sound,' deserves 

tor%e^remat«^,%ttd'aroi*ds^'neV^point of approxhnation be- 
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tween the phenomena of the propagation of sound in liquids^ 
and those c4)served in the propagation of light. 

Observations on the Fluids contained in Crystallized Minerals. 
By William Nicol, Esq. Lecturer on Natural Philosophy. 
Commqnipated by the Author. 

To Professor Jameson. 
Dear Si|i, 

JDeing under the necessity of going into the cpuntry, I can- 
not at present continue the investigation I was engaged in, con- 
cerning the fluids contained in the cavities of crystallized mine- 
rals. I shall therefore now give you the result of the observa- 
tions I have already made. 

About two years ago, when polishing a fragment of a crystal 
of sulphat of barytes, having a cavity containing a fluid and a 
small moveable globule of air, a partial rent took place from the 
surface into the cavity. The consequence was, that the globule of 
air immediately began to expand, and continued to do so until the 
whole of the fluid was expelled from the cavity. The fluid did not 
form a continuous line along the rent, but appeared in the form 
of three or four distinct globules, one of which was considerably 
larger than all the rest. After inspecting these globules for some 
time, and seeing no change in their appearance, the fragment 
was laid aside. On examining it next day, each globule was 
found to be a solid crystal, having the primitive form of sul- 
phate of barytes, namely, a right prism with a rhombic base. 
The waste by evaporation, if any had taken place, must have 
been veiry little, for the crystals seemed to be nearly as large as 
the glofeules from which they resulted. 

Some time' ago, I found in my cabinet a crystal of sulphat of 
barytes, containing several cavities, in each of which there was 
a fluid, and a moveable globule of air. With several of these 1 
have succeeded in getting the fluids to the surface through par- 
tial rents, in consequence of the expansive foice of the air. The 
fluid always oozed out in the form of distinct globules, of difler- 
ent magnitudes, one of which was generally larger than air the 
rest. The globules, however, from difierent cavities, assumed 

different appeai'ances. Those from one cavity, for instance, 
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were nearly faemii^bierscal, and seemed of considerajble density^ 
those from other cavities spread out to a coQsideral^le extent^ in- 
dicating less tenacity, and a greater attracti(Hi| bet^i^een the par^ 
deles of the fluid ^nd the surface on. which they spread. The 
globules, too, form different cavities, crystallized with very dif-* 
ferent degrees of r^idity. Several minutes elapsed befiwe die 
dense hemii^herical globules of one cavity began to crystallize. 
The crystallization then t went atk slawly, and. was not com- 
}deted until after the }af^ of twenty-four tu>urs ; wberei^ most 
of the thin fia^ened^obules from other cavities, cijys^lia^ed aU 
most the instant after they reached the surface. Th^,dei)sie he- 
mispherical globules seemed to lose very liuJe by eya|:t9i]^tion ; 
but tlie thin flattened globules seemed to $u^jp,ayfry,con8JU 
derable loss by that process. . v , 

In the instance first mentioned^ each globule of tl^e flpid 
formed only one crystal ; but in all the others, each globule gs^ve 
forth a considerabfe number of crystals. These were always 
arranged in a; curve,^ immediately witl^in the circumf|P.rencQ pf 
the globule. Sometimes the crystals. were aggr^gat^ tqgetjierjt 
sometinies they.^ere more or less detached, an<d soif^et^mes^a 
detached crystal or two formed within .the /eurye, Th^ whole 
of the crystals bad the same form, that of a right prism with 
a rhombic base. ... 

Since, therefore^ the cavities^ in sulpbal of barytes, evid9nf;ly 
contain the matter of diat substance in a fluid state, it seems 
fair to infer, that the cavities in other crystallized minerals .may 
eonUun tbeir own matter in a similar state. Tbi^ I have lat^*- 
ly ascertained to be the case with fluor-spar. About two mpi^tb^ 
ago, I succeeded in fonmng a partial rent in a crystal of that 
mineral, containing a cavity with a fluid and moveable globule 
of air, . .The instant the rent took place, the air began to ex- 
pand, and continued to do so, until the whole of the fluid was 
expelled from the cavity. The fluid appeared on the line of the 
rent, in the form of twelve distinct globules. These were tena- 
cious, and of a hemispherical form. One of them was much^ 
larger than all the rest put together. For several hours after 
the fluid came out, there was no appearance of crystallizatioii ; 
but, next morning, a number of cubical crystals, aggregated in a 
^orve within the margin of the largest globule, were distinctly 
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visible. The crystals were completely immersed in the fluid, 
together with a few minute globules of air, which had fcoirie out 
of the cavity. The crystals daily increased &i bulk, with a 
corresponding diminution of the fluid ; but a fortnight elapsed 
before the crystallization of the fluid was complete. Elreii'{lieii 
a sEght degree' of moisture could be observed on the sorf^e 
of the crystals, and al*) on the space included wkhin them^ and 
this moi^ttire still remains. Some of the globules, which dre e?^- 
tremely small, stiil remain in a fluid state. When the crystals 
attained sucK a size as to come near the surface of the fluids the 
edges of the upper surface of some of them gradually rose afeove 
It, and these' have now the form of an inverted four-sided pyra- 
mid, a form which is often assumed by muriate of soda, when 
slowly crystallizing. 

The elasticity of the globule of air in the cavities of all the 
crystals I have yet examined, is evidently great, for whenever 
a rent was formed, the globule, however small before, always ex- 
panded to such a degree, as to expel the whole of the fluid. In 
the cavity of fluor-spar above mentioned, the globule of air ex- 
panded to more than the size of the cavity, for a part of it even 
escaped along veith the last portions of the fluid. Indeed 1 
have repeatedly found the elasticity of the air to be so great, 
that when a direct opening was suddenly formed into some ca- 

e whole of the fluid was blown out 
being left behind, 
bus property of the globule of air 
minerals. These globules, when- 
s occupy the upper part of the ca- 
t if the end of a heated wire be 
a crystal next the under side or 
>f air immediately descends to it, 
ccelerating motion. On.removing 
lately ascends to its former posi- 
cm. Perhaps you can afford an 
n. I am, Sec. 
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On covering the Roofs of Houses mth Plates qflron. By 
M. E. Carter. In a letter to the Editor. 
S1R5 Exeter, AprU 8. 18S8. 

. BIj^ft|enti(in.hiis ^l^ei^ re^eBtly directed to some obflervatioiis 
in the kat Ikecenljiar luunbv* pf jth^ £c^nb|4irgl^N^w,]^bil9papbi- 
jcal Jounia], upgn my flcheme for>cov^ru^ ^be ropfa of build- 
iags with plates of cast-iroD. Your principal objection is found- 
ed on an a{]()areBt imperfection at the junction of four, of the 
fdateS) which does certainly, at first sight, appear as an obstacle 
to the success of the schei^e, and is what in truth occanoned me 
to hesitate, before I determined to adventure any thing upon 
the matter; but, satisfied upon more mature reflection, that 
whatever water might be driven into that anrner, must ultimate- 
ly be conducted to, and fall into, the lower plate, and from that 
{date to another in the like positbn, until finally led to the eaves 
or gutters, I det^mined to try the experiment, and had a set of 
plates cast and put upon a roof, the result of which was com- 
pletely satisfactory ; the experiment roof having, besides with 
others (since erected) withstood the violent hurricanes of last 
February, without the displacement of a single plate, or the ad- 
mission of a drop of water. 
The diagram here given, is a vertical section, at full size, 



made putiUel with the side of one of the upper plates, through 
the lower ; by examination of this, and the transverse section, I 
APRIL— 'JUNE 1828. G 
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think you will be satisfied of the impcmbilit^ of forqng.^iiy, wiu 
ter aver the corner of the lower plate. , ,i ., 

Iq .point of taste, notbing can be worse than the mofe qi pur 
xaodem dwwf&jgfiy which, with what are ter^^^ hips and val- 
Ifjn^npfeniimt « JierieB of irn^jular . pjqraoud^ fixcrn^ intersiecUng 
€|M^ other .in a yii^oet inccHigriiouft variety vfdems^i^sli^y t^^rn^ 
gt«eab}e. to iht eye. Th« valleys also causiiig, i^ tntmji oi^aes, 
the nuisance of smoky cfaimneys, and. sgmeti«^,iffi immd^pn 
of the dwelling, upoor the breaking up of snow* , . > . . 

In the apfdieation of this project to the mveru^c^. dw^Kng- 
houses, the upper parts oi which are uspaUy K^i^ide4 i;i^t^ ixvw* 
of moderate dimensions, it will be found that no trusauq; ^* '^ 
quiredi and consequently there is a considerable saving in tiinbtr 
mA labour, the partitions being sufficient^sMiqport for fhe raft- 
ers whereon this ooyering is laid« I an),'8»r.; 

Notice regarding some eoctraordinary Liisus Ifaturtte in the 
East Indies, . Communicated by Lieutenant James tlnwABD 
Alexandee, 16th Lancers, M. ft. A. S. Cor. Mem. S. A. E. 
&c. With a Plate. 

It has often been remarked by travdlers, that, in eastern 
countries, deformed individuals are seldom or never met with. 
This circumstance is attributed to a variety of causes, as par- 
ttmtion bang less diflkult between the Tropics, the temperate 
habits of the people, &c. ; but, if those who assi^ these reasons 
for abortions being of unfrequent occurrence ia the lEmW 'Were 
to inquire a little more car^^ully, they would And that, jhnper- 
^tly formed beings occur as often in eastern countries as m. our 
own. Why, then, it will be asked, are they not met with ? The 
ansiHrer to this is sliort. They are destroyed immediately after 
birth by thar unnatural mothers, and commonly by pladi^ a 
swiall ofHum pill in the mouth of the in&nt. Some of. these 
unhi^y beings, however, are oooasiondly preserved ; and, as it 
fell to my lot, during my peregrinations in the £ast, to meet 
with several singular instances of Lusus Naturae, I now pro- 
pose shortly to describe some of the most remarkable. 

I. During a march from Jaulnah to Arcot, I halted one , day 
at the town of Rachootee, in the Ballaghat ceded districts. I 
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irAs'tiit^mg mtht ifoorof My^tent, whidb was pttc^^fai atMti- 
goe tope 0r grove, and was eBJoyiDg the cod eviaMiig' b^eesse, 
(fefter ^Jienicfe^aiylig temperatuire of 105^ and 110° dttrinig'the 
At]f^ irlteart SAW let suij^lmr being 6f about thi^ ftet in' bright 
Hifjfi^roiMSNing tne He came ap to where I ^t, and, ^ith a low 9a^ 
idim,^iaki^i(iy pardon, and aolidted charity. On a eatsotf 
glance, he seemed to tiave his anns tied b^ind hid ba^k^ but, 
tipoh deriiikig hM to turn it>und, I fonnd tfaiit he had been dte^ 
prived of these memberd by the hand rf Nature. ' 

This singular little man was arrayed in a pair oi .loose wliite 
long drawers, with a sash ; his body was naked to the wMst ; 
over <&* 1^ shoulder he wore the zunar (the sacred cord of the 
ititidoos), aild on his head was an ample turban. His age 
seemed to be about thirty ; his head was of the usual size of ah 
adult, and fully developed, and well formed in every respect 
The-fyapula or ahoulderrUade of the jjgbt arm was in its pro- 
per place, but the arm itself was ufantuig. The left arm was 
entire, incbiding the os humerus, fore-arm and hand ; but, what 
waa most extraordinary, the whole arm was. envek)ped in the ' 
skin of the trunk, no part of it being visibly f »iepl the tliird 
j^iahmges of the 6ngers, which protruded close to the, left pap. 
1M& ^iom (the left) was doubled bade, so that the e^K)W touch- 
^ the vevtebne. No cicatrix was perceptible on any psUt <tf 
lite ^temad cuticle, and the motkmsof the incareerated t^ait 
&m<fM k^^ (3le abortion w^rt most wmitoful. The thorax was 
*¥^ coiiflklBriii]^ distorted, and the abdomen was seavoely ob- 
mf^fMey^m the siuMrtribs rested 'on the pelvis. The left lug 
H^^t^oilt'kiclie^ shorter than the rights and, to sum uf> Ae pe- 
M^ilfrMee-of this singutan: being, theie mete the rudiments <^ a 
#l:\h' tte ^n fcoth fcis feet. Deprived' of ^e use of his arms, he 
i^U dMigyd>^ iMllik^ a brute, hff thrusting his head into the 
vessel' wt^tdh contained Ms^ food; and, unlike some individual 
oPIa dearly sitnilafr<fildfo««iatk>n, be derived no assistance from 
his Am in performing my function, exotic in being able lo run 
wiA^folen^Ie speed, (mt in a most iiicKemus and surpriring 
itiiini«e*J*-i-Phite I.'tSg. 1.' 

II. In the Baxar at Arcot, ikere was a boy who, at a little 
d^ftcej ml^tWily liave been mist)U^^n*fbr a dog ; in j^ be 
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was cpmnaonly called by the Musselmans chfUcra svg dCkj (urlbe 
dqg^like bojft He walked on bis hands and feet with lus h«fi4 
thrust forward, and was unable, without considorable.paiiv to 
^recjt bis body to an upright posture. The cause of his ^traor*- 
dinary gait was, that the pelvis being much distorted^ thefemp^ 
ral bonos were ao.jdaced in conjunction with it, as to cause, Ims 
legs to be at right angles to his body. His knee-jmnts bdng 
<stMv <Hid his iegs being much shorter than usml, his body is 
qtiale horiaonCaly and he walks about with-seeouMg ease to hui»- 
sdfl He is about fifteen years of age.^Pkte L tFig**. • 

' lii. 7baie was also at Arcot a little mait^maker, the fbno*- 
tion of whose hands and feet was very peculiar. They were 
like the forceps of a crab, the skin covering three and twoxif 
his fingers and toes, and causing them to resemble daws. He 
phed his vocation with hands and feet, and produced as neat 
•mo^ as \m brother maUnakers. Plate I. Fig. 3. 

ZV. I have frequently seen in India four legged chickens, 
doubk-headed pups, &c. but these monsters sink into insignifi- 
cance when compared with the one I am going .to. de^be, 
whieh is a quadruped, the produce of a sow, and littered at Eiur- 
^Houl BoC kmg ago. The mother brought fiurth a htter of (Sjs, 
.nil of which were naturally formed, with the exceptmi' o£ the 
.manster in question, which came into the world aliveiy . but auv- 
vived^y a short time after its birth; and » now pretended' in 
qnrits, and in the possessioa of Captain Wallace of the Staff of 
the Madras Army. It exhibits the fbllowiBg extraiirdiDasy 
appearances in its conformation. ' .. ^ . 

U i^ half a sow and half an elephant. In ad&tion toth^ or- 
dinavy-roBtrmm or snout of a hog, a prehennle pvoboscia pco*. 
jeets fton the bootom of the forehead ; the «iQinter has iUbswise 
.g(»t4!kkc- pendulous ears peculiar to the elephant; and thenoa- 
tpik are seated at the extremity of the elephantine iprobosw. 
Thi& noft^descript is a Cyclops, /for, upon raistag the preheofflle 
xrnnic, a i^ngle and well fanned eye is observed,, the size of 
iHnch is considerable in proportion to the bulk of the monster ; 
the kwer eyelid is furnished with cilia ; the eye is concealed by 
the trunks and is not perceived until the proboscis is raised, 
which forms as it were the upper eyelid. The length of the 
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body of the monster is upwards of a foot, and is thittly set with 
hai€; tiie tail is that of an elejAant, thetehAbg seife o^liliSflfes 
at i<^ extreittity ; In the tipper jaw are a <*onple of cahWe't^fetft : 
the testes, as'in the genus Elephas^ do not piwtddfe' fMiri'ihte'fib- 
domen ; but ' tMs \^ no distitfctive nolark, als khc ybuttg' oT ttiost 
ammMS haVe *e4i sSmilarly mtualed.— PUrteil. %: *. * '^ ' 

r , * • , •■' ■ n' ..1 ■<,- ., 

Xbe only wi^of accounting for the pixxlUcttptt ofi sboKwitter 
lake' the fnoegoiiig, is theahno^ inejacplioable^ootmneioffisyiiippi- 
thy, — ^theamagfnadon of the; mother may have* been IJkarftdfy 
excited when in a state of gestation, by being nearly trodden 
upoBy or injuf^,^ by an elephant, of which there are seveM at 
the'birth-placeof Ae monster. - .t > <:> i- ' 

Sandhurst, \8t May 1828. f 

- / ,. \ .-'.. ' ' :"■ "* /-'lit -S«t 
-— ■ P; XT-^, *-^ ^-» ' .T ' — ^" , .. . .,,. ,^ . ; j . | j t i n tf; 

0» ^A« -Fi/T^* Mo^ take piac^ in CoUkries ; and parHkukirly &fi 
the Recent Fires in the Whitehill and PoUon Collieries^ m 
Mict-Lothian ; and South Satichie CtMety^ in Clackmannan" 
shire.' By Robeet* Bald, Esq. Blining Engineer, P. tt-S. E. 
M.'W. S/&C. *" Communicated by the Author. 

Jllf the <mlinary and arduous operations of collieries^ there daily 
oteur* nHusy^ d'^cuUies ; auoh aa^ an exeessive extra quantity of 
water wluek requires to be drawn to the surface; bad rooft, 
whioh musii be ooiistantly guarded and secured, for the safety/of 
the adventurers and Miners ; aad crushes of the coal pillars, and 
of the whde superincumbent strata, which frequently reoat every 
attempt to stop their progress. 

B^des the^^ there ane others, such as the ccmstant fLoif of 
carboBie acidtgu eoottmop to every colliery, by which many lives 
2ure lost, -mid the poodaction of carburetled hydrogen, peculiar to 
cdlieries in particular distnets. i In Scotland, the carburette^ 
hydrogen is-moi^ abundant in the Ayrshire and Giasgow Col- 
lieries ; in En^and, in the districts of the rivers Tyne and Weir, 
in the oounties of Northumberland and Durham. The Arab -of 
these gases is named by the mifters in Scotland, Choke-dboBp, 
Black damp, and ^tyff ; the latter is generdly named Fife, or 
FircMlamp. 

• Eead before the Wernerian Natural History Society of Edinburgh, iflflh 
April 1828. 
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'f he ftiit 4)^e^ of ^ is comfklratt^y i^asily g^^^ «g«ibil 
aidd'avVMdieid ; thel^ter i^ siibtile,--*4be VIery p^enet 6ittd'lMtti& 
of tbe «(mKrs,^-4>iittgs ifttb ntAm dK intflaMty iilf 'fiie S^lmfilfi^ 
of' Hekv^^ ^rdiucingi^the iriostfearfol dtiiitrttctioii, Bfld We ti&ott 
ftp^lllb^ datjtettn^phes, Ptr^cipdg 1)tfaM it Wi, ^ Itetfak, avd'Mi!^ 
teri^ls, Itke'chnff befc»re the wind, in bne mingkd m^ite of hd^ 
Mi'iniiri. " ■ ....:, .... ..,w ..hI 

'These' disaster^, thotigh vi6lent and dnterffhr;,' ar^ liapt)fly ^ 
«hWt dulition ; and the bold, unylelflirfg, and^pd^t^Wng 4^ 
6f t^e liriirier, in a shott tirtie r^irt the Wreck ; iftfe 4flx>i<W-afe 
^kta'ttifett as if no Such disaster had tAeii'^ldcfe, ahd- t*ftat Witfc^ 
tfe^tee'bf cfieerfulnesi^ ^cH hat^ gre^tty iur^rt^itted iV^r^ 6n^: -^ 

"thete is, hbwevei", aii accident of 'tt ditferent Mttfl frbtt «<fclfc 
before mentioned, which, though in general V^y 'sloW hk ife i^tS- 
■gress, is nidst diflficult to overcome,' b^causfe, ihbugH' artoW in 
pi'ogress, it goes on unremittingly^ ^ins streiigth^ Hotif after 
hour, and day after day, aiid, in many inistlihces, ptfifeahe^slrih 
and persevering e^ei^ns of the mitler to d^dik«;iii^Wsi^, 
common' Burning fire in the cod mines, lifee ignitidi'df th^'tb&l/ 

Thid fyte arises from three causes : 1 *f, PromV^H^ flanie of W 
blower in the coal, from which the cariWrettedliydyogfen ifeti^s 
/tWth'such violence, ahtfitt sucb qiidhtity, that tHeii6i^1s'Yully 
Idtidefthan fte'tfoifeebf St^aiA fdstiing'frotn f hfe ^Ite 6f W^tfea^- 
*iighW1)6^ek-, whett^^iiliy opened, and stdato Ih af)li^WH:1^**rit!i. 
ih'the WA^T i or, by thi Wa^t bfari^Xplbsvdtii %*iieb feV{iia|l- 
^rfi^bf Miyeandwhit^'flam^, ofifitehsd Mif , ^ft*^ irts ^fe^Mb 
Wife Small^VJod-ddst d*'tHd rbkds itf 'MAiin^V'ft^'t^ fiferyU^t 
Wvfet*^rsbhiftVet*resoltd coW,' thdu^ 'tfi^ Mo#br db^cyo^in 
sotrie WstkhceS ;* S%, **Vom spohtkneoli^'igtfew^', "WM^'*irf'the 
most common, arising from the d^^cbtiipo^dii'cS pfj4it^ mrffingfet 
the cbaf rlifik^ ;"for/hbweVer dbunddnft tli^]^yri*(eib^ rfnibi^ the 
's6M strata, iAd*thb%lfy cbntact S^ith%atei^,'^hb dwitirlMflbh 
takfes'jilac^, butj in rtii^ loose' rufebiafc^ tlie cbntaa^bf Air*wiri"'«d6n 
pt^uc^ fire, patUcfiikriy If ^ded by tfi^ cbrife^t yf-Wat^ or 
moisture; 8d^, Frbiii acfcideilt and inadveli:^cy'b/tIfeionfact 
of common fir6 with the'sbfid cbal, br'witW'fhe^ doaf Wftbfeh/^ '' 
'^ **or the extinguishing tif^h^sd'tf^^^ feyv^Mr"rtfetK«S*^'a«i'^in 
practice. Iii som^ instakc^s, the'fire;' if Hbtdf ^greitf ekt^ti'or 
only very recent, can be put out by throwing wate^ (ipOrt*(he 
burning mass ; but if pyrites abound, the application of water 
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miki^totfk^om^jg iopreaae tbe rril. Neirartibidess^ it ia nfteii 
IH)Q9ftmgr ta.ruiiibis.mk; and, whssi tbe fire b eMimg^ni^i^ 
l^rlnlP! P^ffsur^ for ]mv«atiog,4 cepiirreiicse of the 9^^t ' 

]^rii^i^,^.«Wl tbo^buml^ m the pit to th^ mxt^f/^ 

lA.ti|i|-49eriwefvtW mn^ 4rersametime& 4r^)ad£uiMj ffP^Mt 
but what ig more dangerous are tbe deleterious vapours, Airf^W 
#rc^ ^^ fire^ whiob Sf0 very nuiob mixed with tbe fiunes of ftuU 
jp^;,,^i99^ of(ea so much oveiceaae tbeiii^ thai tb^ drpp 
d9wahioW«t tJley «e then 4i=8gge^^ like d^ q^n^ to tlie jfufb 
aif^j wl^^ g^pc«i%, they soon recover i bMt die effects ^re mc\if 
Iba^tl^ ofim soJEbr in their health for years aftei;. I^ hoir* 
$y^ ^ imners Ue, for any cwsiderable tinn^^ in su^.ji|if<f fery 
^ o€ tbpeqpi can be, by any niean% reanimated. , . ^ 

TJxe n^ plan is to choke the fire^ as it is toimed, by ^hutti^ 
iipr iritb ctayrfiuddle, every pit and mine comiected with tbe 
bumpig ma^B, This, in msijiy inati^ioe^suoeeeds ; but we have 
smi^iUiatanci^ wher^ sycb means were meffectual, and tbe fire 
ct^pt^edito inciT^ase, by drawi^;; a ewqpply of air to support com* 
In^^ipp. ^Tf^b cracks i^d crevii^es, which are sometimes open 

^IjIM^agqjw p^t<fpif4.})yamim^p^ ^ fire i»«tu% ff(^^ ^ogl i| f^^ ^^ f ^ ^ 

W^Jll4*ilW^>»'lWf'"F»WtW% umil th« watef^isfli^^^f^n 
flff(I^T^ifl'?4#8r3r, , Ptttlw ojyher bliRd^ i£,tbe |•^b^^fJ^,i(s ^ 

'*M^ffe9^'^^ *'•*««' «f «"»'?• ■ I- r _• • ■,. ,: . , ..... 

•It ^(fflfll*.ff9-,^ iMJiTf* ft.^y^ fW.dW*^'^* ;'%,»'> "Wt «iflf«, 
ffiRHIfWfitt *F?fW tl^f .V;ft^f ; ?p4,»heopJy,iie»?rt i^ to«x|tin- 

,.iv^))imit,a^];.i9ai)^. epitfacf,fff,fl9tu|j;, fire,, the C09J, rubbish l^- 

*»Win,irt<ihrt.,,.„.,„,-,.. ., .• , 
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WiftSi in tbe mmsB tkere lia^e been toot long aneverjMhy Ofi^' 
currence; and sometimes such is the tBtenail^r of ) the |icedflcj99 
tbiek a coal, that near the surface it burns, widi a^Mrhite hfiftt, 
melts the argUlaoeous sohistas into gkss^ and converts the pure 
aigillaiceouft e^rtb, or fire-clay, into a substance similnr. tniithe 
hatdeet ponwlain. But what is more remarkaUe, thetconMnan 
ar^UaieeQUB koostooe frequency assumes die appeacaane of J»*. 
gular hmaltic criomns, of about an eigbth :pairt of saL^mchim 
diamelicr. This aggregate mass is. no bard, that it* is found, 
equal tto any nmlerial ibr making tcrmpike roads, andis sojqpplacdii 

,JkJt Billon mad Dudley, in Staffordsbire,* these fives at^pn^^^ 
fi^t^xist. At the hitter plaee, I i^aited a^ g«den of oonsideru 
able exitttnt^ where I saw, from the influence of tbe*subteii»«ottfr 
firoa, the snow melting as it fdl upon it ; and not only very. «ariy 
crop* of YegetaUes are raised^there, but no less thaoi tbme crops 
of them in the year. Of this garden there is an account in 
tbe Caledonian Horticultoral Society's Transactions^ aentby tne 
to my friend Mr Neili, otwr* secretary ; and it is Yftathy of my 
particular remark, that although the fire is mar tbe saafaie^Qi 
the earth, all the beneficial effects ofidnoderait^ly ti^cteafed tcna^ 
perature ere found, and nodetrhnent nssults to tbe growikix^ 
vegetables. From this circomatanee legtliraate condnsiiNia ^miiy , 
be drawn, as to the existence of central fire in die eerthi Xhis 
theory I have king supported, and I think itoan be sufartnaiiiated* 
by ^k)uihI and phUpsophic argumaits. - :^ i 

' Li the early periods of working this ooal, die q)o«t«nou9igi' 
nitkm very much vexed die miners. They had do pni)>er 'System 
then of working so thick a coal^ on whieh account diey: sankia; 
gsmt number of pits within a few yiodsof eadi other; diey^dien 
wrought the coal from the top of the bed to thef^mv^m^^ like 
the frustum' of a cone, very wide at bottom ; diey (mode iip exi- 
tended works, as th^ were so liable to take fire, iMit^' abandoning 
one pit, instantly commenced another ; and over the top^of ea^ 
deserted pit, they buik a cone erf" brick<i.work^ like a beet-hive^', to 
prevent the air having access to the coal. Many of these^pks aie 
to. be seen near Dudl^, in a droumscribed area, veryelose^to 
,each odier, not unlike the ant-hills found in forests. 

In the progress of mining, the worldngjof this celebratMl'.^oal 
has been much improved, and extenave workings are (auv 
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lifd 9B t^.ime.piu. This regular «id Bdea^iAc modtttbrep-e- 
sentedjby the diagCMDy lig. 1. Plate II. 
/SVhoLa pit IS sunk to the ooali^ mines, tenBtei Mmuiwag^f 
aVBjnpn (rem both sides at the pk, in a l^elooiNnse.direvtioil as 
a^maiw road % a, for bringing the ooals from tiiejniincff9')lott|» 
bottDm^iof'die pit^^aod at p^^kr distanoto, aacotding Jtoidie 
sj^Btem punued by the minii^' eajspneep who idirects A^^'oMe^ 
operalMHia; cqpenisigs/aate made in the coid,-(ne«i toiifaeiprare^ 
nbsnty or rock^ loasrbieh ihe.coaLbedr^s^wfaieh dpeningtiOtfe 
ahxAyei^ feei wtde^. and sereofi^et highs ^^lesei aitttdrlBttfl 
bAi^hdkSy and «» m^cdijA^ifrom these.bolt-boleB tb^i«iArUng 
ofiibeooal'tts fistfiBded,tttfl»d by these. the excsaviltioas, msrktd.q 
aiQ^suKle^cf fmim two to three hundred feet 'in widnh^and 
breadth, * and tbne i^ left aini9id each exo^Tation aortrong bfiiu' 
rkfr^of ooal^ aa.mpresented in the figure, to insufaite ^ ^moK^ 
tiooL . .. ..■ - - (^ •■ i !.- 

i As^lmich smalLooal riibbisb, owed with pyrites^ iskftwitjhiii 
tbeeKca/inutsd area, if the free access of air were permii^ed 
thereto^ flpDBtantoiis ^psitiontHrould soon take place ; but thkt m 
caHMiotdyiE.eiEactually ptevented. by placing a stopping, as>it iif 
t«aDBcly-iii ithe bohnh^e. i At first ithis .waft iloiie by stones 
ai^i oGmman ndslnsh^ but iihia wa« .in. »any instances found lo 
be itieffecttral^ andidieimost secunesnethcid hfxmed. U»be,.'by 
bbihpbagi two walla 4k»»ss the bolt^J^ote^, foppos^of loose stones,! 
at some distance from each odier, ifipd fillipg up jthe «{laee* beu 
twszt iXhsak ipkh soonetdust, thut is^ with the dpst i& oiicinM 
imnstone^ ^fio^ocediat ^mm works, This,^ aided by the meis^ 
titfeiicf ^jnines^' becomes a solid mass^ <]uite„impicr¥itestt^ 
air^ tad in noifln}iU^ by the ^crudung ^ tbe^st«at% asiis die: 
case widDistone^MsaUs^'mhioh. are crushed into .a loose pmiQQder, 
throng ^fhil^/ai^wilL pass. By^this ^mple netbodv eponta^ 
noma igwUioaiisjqowtgeiieraliy prevented. in the Dudky district. 
iln thoinoftb isif Sngbrnd' ooUAeties^ namdy, those on the 
rimers lEytM and Wear districtsy where idbe coal oeoaaionalty 
takes &re^ the dangetf is i eKeeedingly inere^sed by the ipresenoe 
of hydrogen gas, which, sometimes accumulates^ then fiies and 
explodes at the burning mass ; aocumulates-again^ and goes dSS 
at regular intervals, loudasthe thuiider of. heaven, when the 
brif^t blaze of conflagration is. succeeded by a darkness so 
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filfUBg is quite fasiilhar to -those* vW tmvvrse mipflii.' Jjantbh 
oMft AflTH y no ttltenMitiTe tot to d^e^di^ #fB, by : ne^liiigi^^ 
4ft ItRfmto^F.flbeflbiOtoiir pits. 7h}» is m> ^9" <>v»i^^^ W.# 
shaft, M QMrtf tOi$Si» 4am peit>^.qiiM»ecl4>y)Siiy ^qg arffisUffjf^ 
ivHImuClalMosi Instui deAtb, «ii4 to ooiw ^ ipo^th of ^e fi$ 
wmild betqi^ 4fifffl»eftuiU; tbe plw, ^ief«|bre^ iBitfi,l9frifr f 
strong wooden scaiibld, by oakUn -on.eb^nfb ^^ H coiMi/A^fiijb 
depd»deim the shaft, and thani tO: iharow- ^A«qy tons of pkuttio 
day tibwtl- i^io» it at random^ which; in : the faU ' makes a*so)id 
pod^; butif thef^ifi'wmterinth^.sbaftvaprao^Ntft^isin^^ 
«Mryv otbsnrise the ^i^aik^ aeeUimUatsd above tba scaffold mMfld 
i»^ pnifaabiKty break (he ehains or eabtes. To obviate thi^^ 
iaag -fkpe feq^iireff tei ^ put thsougb the soaflMd^ Mmr?ed.like 
a sheph^'s erook at the top, ' in order to alk>w the watar.fep 
descend, without the adeaission of air. 

In other cases, where the fire is in the coaUdust of the roac|s, 
and fll^ann^ and no hydnogeo gas is apprehended 4p exist near 
the fire, sma)l exttaguiflkii^ eBffm$9 fi^e4 for the i^iiWr are 
ns€|d^ and ftequentlywith rgqodweAect v but irbea tbf^ eipgines 
ettttkit be appfed^Uie flame haa been in some mtfifiic^v^ 
gnidied'by t4#^'pew(i< of s^Alan con^pavoi^ pnoAaqf^ i^ J^ie 
iring of ta9no&4^ 4?kHie t^ the flaaies aa possiUe# Tl^f ^opt , 
i#*i(ieU iMPPfW apfl^bisfq^tlwd has heea affifl^u^isg$i^^ffcpf|^ 

^fyf^^n^i^isifinm^'^^^^^ I 

m8^ is avfsy lurif^ accx^i|t<>f tbeplspstp^fsi^ 

lain j0^iAiM% ivi^^ i» p^Qulur tis> {Ihe^i^ftg effgi^f^pf, ,^f?ft > 
ilftMcjlltedi in)Si^^9!i|^)Upop4^ tP iwfc his^^^ 

4i^;Ol&>M|i$4MfW^ #i^:^ u^ «>W» wlpdi jfffejff5^^ajpJ 

psaimc^^ian stiggeit, to exiaagv^s^ tbajfirec. Tbi» s^l^ffrt,;!* ^ 
ai% Y^i^iiffft^ting i^^inhriii^nls i^.Gceal tH^t^rhff^Jlo 
tliQ M^Qirld 1^ ]^gft ; . %, ip fucfr trying sUuatipas, men me^ qn 
■Wlfu^Mfff^^Mmi^M^ ki»l4wd fee^ngf, a^ ready .tp #?pd 
4^f(fay^^ ip, ih^ f^w^n a(i in the storm, and the sbiynjOTsck, 

Qf»lii^^4 wl|^ biive^nfi^ ii) thejniaL^ipfs 0^ 
Iba obiaf are, tbos? of Kjilkfrraa in AyirAj W, Ae ipijopeiity of 
Sir James Fevgusop'^ Ba^o^ ; Johnsione colliery, near Pai^iy, 
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th^^pt^ope^^ <tf Lad»¥li?k Houston, Esquire; Hymti^ in the 
Muniy of 9Pii^^Jtti« pf^^ity of the Bm-I of Motel^ ^ Alfeoi the 
phij^mf <)f t ^e Cftri #f M^, in ^e eouoty of ClaK^knianiMm ; 
riUlhtelh, {i«/th^ ^douttty 6f *t1fb, the property of John^Soo^ 

Otitficny V thi^ t)Wpetty of Jj^meo Wemyss, Esquire, M*. P. in' the 
comity df Ptfe. Miifl^ o€h^i», le^s remark^b!^, i*«iib OompAm- 
tJirteiy easily overcome and extinguished. ' •'' ■ ■ - 

-Raketttttf €offi#y i* sitiiated ori d Mil ; ^ aAd Ae druinAge Is 
!^dfeeted by k d^ kv^l, whieh lays dry several bedt^of «od. It 
i« sadd th^d6Uiery#a^ 'set on^ fire by some herd boys^' wbdiverp 
'iMitiSfiig'lflieAseltes wMi^ a fbe tbcr^ had kindled atiobe' month 
'of the pit; Thi^ fire is reported to balto existed ifeMilm^ flwva 
e^tbry i fbr il appear?, in^some of th^ oldest mspiydtJ^yTfiiir^^ 
puMlfc^d'^n th^'beglnning of the last ceiituiy , thatl tfiis spM k 
named the Burning HiU, Ifhicb name it n^tain» to thepvatotit 
d#y. '' • : • •* -• '•■' " ••' ^ •-■ ■ ■ ••"- ■ : 

*' EV^ Mkempt t^ ^xdngulsh^ Ai|( fiira has^ proved ineffiKtual> 
^bdtfif ^t^aiidchdkii^gbybad ftirbas^^Akliedj > 

1*6 fit^ was fof sbm^ time eonfitied to Ofte bed of coal^ the 
W6t^figtl{- Whidh had to'b& ab<itid(med ; but^' in i^fdet foteue 
<We^(lrtice'of fco*l *t>m thi^'cbltiery,' the tf^rktegflr V^eto^por- 
'f^ki to^il coaf dnder the on^ #bkb t^S' bthiiing^, aud 1 wi»M. 
fWHWd'hyiiiyftfen*, «ie lAt^ WilHam DJxch^, ESqui#,ioP'the 
Cald^ Iron-works, one oP the tio^ expettetteed^nd (mec^shlAil 
tWWir^br M^ dky, thilt he surveyed the HoH itM* ^as' worKng 
DltWfef'khe'b^i'ningniaiib, ^hetehe<fb«nd«h^^(]fiT^le»d1hli%feiit«d 
kttiddisph^lr^^Hk^ ad dvefo * 'l!hat the drop^ dt whMr wM^h M ftMi 
HW Mibf #ere sadHifi^ hot/ aM %he^ oa»dB^ '^^v'erd^tBHted by ^be 
Mitf M the MMe. fii 'soihe pli<^s,%t !9teM)^^«[^,'th« al^glAil^^ 
(Mtf ^M^Kiiltii^ hatf beeh btetted inter a glMs 6r dag; fFhto^hews 
4r!in'wHkt'^:^hte and ^kriess determhia^tf triwlkind' M times 
tMrsiib their febohrsr, aiid' wiO^ what Idangei^^il!^ bhett Mfti 
tfieir b^ead; Thfs btiri^ing 'dfiHriet of the 0681^- ha» been lot^ 
kb^MOMM, aiid thle'Minih^ bpemtions a#e now dirrying «ft In 
the valley of the Hiver €Brv^ to^the south, clear of «be bilrti- 
itlg. ' ft-6hi tfte hefct whidh eittrted in'lhfs hMl* and fts^Aflteting 
ft^felf ^iMIy 'at Ihe sAHkce, it w^ ob^ed d>^Hn^tbi^ ^'iAti/m, 
tWrft the show whidh fell meHed itmnediMely over a considk*«Me 
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extent of the surface, and that the herbage in wmter wan ef ft 
lively gfeen. This induced the pixyprietdr to obnvett part t)f thfii 
ground into a nursery, for the rearing t)f forest 'trees ; and.it^ 
succeeded admirably, as the tr^s grew vigor6iisIy^ >and ^^^ 
quickly; but when diey were removed from thisgenU'ditoiej' 
produced by the subterraneousr fire, to exposed situations, the' 
severity of the climate killed the plants, from the suddenness of ^ 
the dic»ige of temperaiture. 

This drcumslance also shews how the internal heat of th^- 
gtobemay dtf^iie itsdf in high latitudes, near the surfflte, and* 
{NToduoe in -some degree the favourable ^fects of the climtite oT 
the equaliorial regions, in ptece of injuiing vegetation, as we^ 
would very naturally imagine. ' 'i 

The Johnstone Coltiery took fire by i^ntaneous igniiaoiti* 
above twenty years ago. It consists of five distinct beds <^ eoal' 
lying clos^ to each other, forming as it were one bed of cold, 
constituting a thickness of above (aciy feet ; Mid in one place, 
these five seams am overlapped, and constitute a thickness of 
about eighty feet, which is an anomaly in the British coal fi^v 
mation. It is also remarkable, that it is in a district abound- 
ing Vf\iS^ hard oom|>act greenstone ; and die engine-pit, where the 
drainage of the coUiery is effected, commences in a bed 4^ gveetl-* 
stone at the surface, which is no less than 108 feet in thickn«^ ' 

When this coal-mine took fire, it instantly burst into fiati^^^ 
and diere being an open air-course betwixt two jHts, it gaiiried 
strength, and burned with uncommon fury. Figure Tdi, H^e 
III. represents the situation of this mine with the two pifsJ 
The firfe commenced -at the point o, betwixt the two pits ; th^' 
atmospheric air descended the pit d, and passing thitmghthe' 
burning mass, earned with it an immense volume of smoke, 
whidi ascended the shaft c, and issued at its mouth, forming ^ 
ccdumn of pitchy Mackness, which rose to a great height* 
into the atmosphere, the air being cahn. This had a terrific ^ 
pearance : it continued in this state for some time, until thfe 
dense vapour was heated to the igniting point, when it suddehty' 
burst into flame with a very loud explosion. This bright as- 
piring flame, as thick as the volume of the {Ht, was at least i^ 
venty feet in height, and produced a very fearful but subKme 
object. It instantly burnt down the machinery for drawing the 
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qosi» pj^jd. T^ flame €(Hikl have been immediately supprestied^ 
byicOiKeii^ over ' the {Hta b aiul c with baulks of wood and w^ 
dfiy 4 c but .there were horses at the bottom of. the shaft b^ ^otheit 
iC ^t^y.had ahi^t'the pits, the horses would have be^i msi^mtly 
. su^^i^fiated^ $B wfaiE^ acQouut) the minds of all concerned wcq^ 
t^^ed to^ the saidag of the poor hawses. The men, thereffoe, 
iflfAt j^e^hitely down with ihe deseending air at the ^t £y slung 
the horses in succession, and sent every one of them, s^tarlttdy 
tq the surface, .and. then thc^ themselves ascended. The ^o 
p^ were ^hen cov^^ over ; but as all hope of exitinguUAmg 
the fo^i either by water or by contaminated air, .was hc^ielieas, 
^M^rtionsi were made to confine the fire to its careumscrib^ 
place, and stcme-walls were built in all the openings betwixt the 
p|l}av& andarouiid 4he tire ; which walls were mode wr-tight by a 
thick «oaliag of lune-plaster. This has had the desir^ effect 
ami the burning, has.been confined wilhin these bounds. This 
firejti)l cpntmues, and fm opmung is keptal one of the pits, to 
aUpw the suffocating vi^ur to escape, otherwise it would con* 
taminote the fresh air whare the miners mre working* When I 
visited this oolUery a few years ago, I found the heat still very 
strong, as it issued from the opening left in the pit ; and when 
PYpayuning the.nnnes, I found the plaster upon the walls had 
vei^y l^tjtle wannth«^ I have no doubt this fire will oontinue to 
buJCii 'within these bounds for a long .period of years. 
^-1, examined the wa^tmgs oS anothfo* j^t in this colliery some 
y^lQSiaflfir, where the process of deoompositi<m had commenced 
T^eJ(fomvl the heat so. great, that the miners were all of 
t^m.w^l^ing naked above the girdle, as the heat was to them 
qi(f^ed^9i^y f oppr^veb 

«}>y;[^rt).CqlU|Qry h^ been frequoitly on fire in the main coal, 
iphK^i^&% eighteen feet thick. One part of this coal con- 
M^im-:ggiii^^ casting rather in a covpi\m(sA. state with the eoal, 
a«^ n0t very visible to the eye. Many years ago it burnt with 
-V^^noer and extended progressively to die outcrop near the 
s^)ji^E)|^,i where the aw9mon blue schistushas been converted into 
a J^^ridM^ colour by the heat. This burning created much 
1a:pu]|;>]^ and ^iqpenpe,.andit was extinguished by insulating the 
I^iuwi^g cioal frpm the. main ^body of, the coalfield, till the fire 
,^diau«ted itself. It has now been extinct for a considerable 
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iNiflibtr of jlMv; ]fE«t«at the picfeiiUitmsi ivbMJheciM^^ 
MA Ml alfewtd ta lie in hovpa of ^laadqqJM^TlliM tnf wo >lwf1<wi 
ground, tho iocipient ignitioti is detected^ cnd^dhenibbiflhukin 
fJUtmit^- \m'immn tqpttie flbftfv or fipveod venf this-idoii^ the 
{iisinnli#oi^ of' die udttte Gitet oittlioa iB daily necetsiHeif tbeee^ 
tdi^l^t^pftotititfdUft^igiiitkmv wbM¥ti8«QiH»idiidk»r€ied/ib}ii« 
peculiar nnell (wdl knoiamto dM nai&iB)^'djd&uifl;taKif tlMo^ 
dte^ w << i * iin gk ' V- M . ^ ,;■«.. r .-. rn* jj ■ '\ ''*. ' 

i'1I%f$'A&fte€dlH0ryi)cii)k'firo'abM (wMijMbtr^jfMtago^^ 
thcPtnM'feM ddfld tit Oolflandi l%i« ^w «p<icridartaiyifigg^^4)6>-' 
csiwiwiMi by4'caddl0 igik^ dry kitten |nY)p^<fMlj i^iiJA inu^ 
in titi'vUpifft «f the «iitiies,'and xif tb« nftUtre ^ifr^eudliircHvk 
It tnidki'flac&j^i(4Al»>'i if&s^trwrerfeiag'it^peiWiiitVB.w^ ni^<>^^ 
stMiiiit.' >tV% itnadeti very iMitifbir'e«ii|MK)fir<i^^«^^ 
difeig^ii^>to6k'piat;etttpf%, addiiM^ iS»^ 

v^ i^doti after we 6atiie«totMefMinEKej iB«c»y eflbh^Wttiuiide 
to extii^ish the fire, by cb»iig up the {ntt and prevMtiii^tfe 
auett^of tbemr^ biit idl attMUpte weits inii»<uaI^Mii iile^iira- 
iiig oMitintied fdr upiiminds bf t^^tcm m^ . : ./ 

Asit'^vms tieoci^iry tb carry oa tfaexslliery) i£e im^imi^ 
««t]pl<y|red rd a omI imtiiedktoty «ba«re dtat vibkA "y^YsintmagX 
but it A<equbntly happ^t^ed^ that, it4rife tiiiy ^rorei wMdiiif,'ittMl 
nrlaki th^ ^andNs iriiM«d no sign tif bad or ntiNtedhavtlnqr 
dropped ddHfir Ufeteis, and bad t6 ba dftm»dftb Vlithimitkwk 
^n^ fhi^ rimttd* TMi wo* mi anomaly «a ^a the tm Qfi>pur& 
aiflhn^flir to the miiiM^ and ^eimtlait-tUi^ndiiea^ iMn^ 
fVbin the buntiiig', when mbbd "witb tba Mumoii air lo^the a^fea, 
11^ Mippi«'lll8^|Iiicft)d-o^^ b«t> Ad&vidiuil^Ift^ 4DM8 

cir^amstante indic^te^ what ^^trottie catttibn ia fi^oanii^ aidiM 
atfttS feiater*ttii«iaiirfiffK»fin'exttti^ as tbiitntittt&^kn^ ^in^tiiis 
«aitv' i«' eitMtnelyt dangt^n^, and thbve^m i lio . pmon' mBf^t itb 
ankfl^ iMUdt'iaaiine abtie, 'ov lesiMtwtk af lingb iMd«t»i|t. dA 
H^oabar should aliroya g0 tdgethery mSi bdep^it aabovtbdiataBae 
iM«s>iMcli odiar^ ifi oi^d0rd^ia4iiiHiiftta4iknflteic&iMyfeigliv^ 
to the fhNiC^ attfi'in em^ Cbeytdropidoini:) ilb thM^oilMjitjii 
piwrrd througha qiniiuky ofnthia Jdfeleiffen^ akv not Jcaaitafail; 
tbftt it nm there. I had oDly^me aMMtaot, aisiiba.vaay nail- 
fbWly escaped. liJpon «tir vmwig 'lo tte" sor&c«^ i StmfA Mo 
bad e£Ract6 ; my iisiistant, ho^rever, BuiSHred mudi, but raoover- 
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tbrAidflvJottt; fiiBt UcAa ; thiB faelUftg . uras vary laeas^U^^ iat iim 
imtimlnv idth -botlit of u& < 

• IFiK0ilBsM' or«x<bmiti9i» of ihw «x>al were cmiBcWd wilb 
thfi ligg l ai iiLMo a^obtng Mtate. Tbe subyle ^^vium, p«ii«se4 
iBtp thitiCstetey and, at about a mile diiM»nt|iaac6iide^ a. p^ md 

After ^ghteen months^ the fire became 6erioudj^fiil4il|oing#. 
aid iiRfetheo had daa}^niati«e but either t^ j(no^.tb9A)vMing. 
toigift on^.^r to drofWQt the jcoUiery^ wd rtodcir it» uo^efaiiintii 
aone aft^pedod x Tbi^.bst wlws , r^si^yed «H3k4 tbapiin^ppill^ 
eigbie %aaet6pt| and as. the gt?owllh of nvioe-wit^ w»i^ tqmpi^^ 
n^v^y ilow, we brought a brook akn^ the awfaee# .ftiid alViwK 
ad thriwatertopour dQiwatbe.aQgjj[i?f)it,.whe(y9}tle^ aiqa^^ 
ci4e «f about 300 feet ia dejtib. Byjlhis* pfafi ib»^v^y(f^ exf 
Ubgutshod, but the eoUiery retmuos fhrowm^ and ni^as^to the; 
presigit.diiy. -..,... 

TbeiHallibeath Cottiary took &;e io n ipJidbed qf coai^nrhich 
was lerd-free, but had not; b^^ wrOMgbtfi The<2^iQf die 
anal TvaSiOtt a bank near one of tlie great pumping eng^es,r tnd 
the ired4ioi ashes fh)m the furnaces of theei^ine-boilers w^e 
it»advertently l«d agtunst this b«mk ; tb^aet a^t on fi^e, the coal, 
ani the firft extended, by sh>w degrees iaa. limpb ^tate of incafw 
dcaodaoc^ aod oontmued in tlus sMt for y^Wi- Jts j^x^gre^, W4S 
wlyarnested by a slip of the; jtimta, whjkll acted, a^.ab^er 
tsipLvaai Ae farther progness of the feimwg^ Thift «be^§. how 
easily, in some caaes, even a lied oC solid Qoalm#y bfi iM^t 4$i fir^e* 

IBhe Bridge of Orr Colliery t^asset on fij^e by spontaneous ig- 
«itite, duliiig the levare wiilic$9Ti)C thf^year^l^t)^; Ikhf^^it^i^- 
MkiactionQf tba tinak coal of Dysart bafora<»iaatiiaMdfi ^Uuni^ 
llna «ev«re wioti^, many rivers <in .£kx>lli«difr0tsai» tbf^ir \md^ 
7%e watet of Qxfs whioh passes.^ ,oolUai^» Iroae in thi# 9uy»T 
wk; and whaaasqddeuiuttn ai^ihaw.^u«(»9eded'th/9 frosf^ithe 
aeoiiinukieled wafetrs flowed on.tha t&p of the m^ aUd «i ^^W^i^^ 
liable jqoantity ran down the coUiary pils. Tlusw«tier ^used 
%deoDttipositioniof die {q^dlte^'^e conaeqm^nfe.iQf whid» was^ 
tlM iie «im1 flame vscret v«ry aKm.geiienited. I WM WM yp<. 
€0 dii» t0iMlasion!;t and as the bumkig ipas cpntined U> a na^ow 



Digitized by VjOOQIC 



lis Mr Bald an the Fires that take place in OoUieries. 

space, the workmen, at great risk of life, sBovdled together the 
burning coals, and sent them up the pits ; and when they w^re 
unable to do any more from the extreme heat, and suffscatiag 
▼apours, the remaining burning mass was smothefed by cover- 
ing it over with very wet puddle ; after which the cdli«ry ope- 
rations were resumed. 

The Wemyss C<dliery was set on fire, a few years ago, by a 
quantity of small coal being accidentally laid over a Inrick-flue of 
ka underground high-pressure engine. This fire nqndly extcsid- 
ed, and has occasioned much trouble and expence. It has bum- 
ed for at least three years ; and as the bumii^ mass was iasu- 
kted, I think it very questionable if the fire is altogether ex- 
tinct. 

I was sent for upon this occasion, and was aUe to get very 
close to the burning mass. I found the m^i, who were attend- 
ing and giving their asastance below ground, very mudi affect- 
ed by the deleterious vapour ; their faces were pale, and th^r 
eyes had a glazed or varnished-like appearance,— a circumstance 
I have frequently noticed in similar cases. Upon my returning 
to the bottom of the engine pit, I found the sulphurous vapours 
very much alfecting my head ; so much so, that I requested the 
men to tie me to the rope, in case I should have fallen during 
my ascent. The effects of this vapour produced a most violent 
headache, which continued three days. During this burning, 
many narrow escapes were made ; and two unfortunate young 
women, who were carrying breakfast to their relations in the 
mines, fell victims to this most insidious vapour. 

Having thus given a summary view and account of the chief 
fires which have taken place in the Scotch Collieries, I have now 
to state the particulars of the three recent fires, which have taken 
place in Clackmannanshire, and in the odlieries of Mid-Lothian. 
V The fire which has taken place in the South Sauchi^ Cdli^ 
is in the old workings of the nine feet coal ; which are of very 
great extent, and very ancient. 

About three months ago, this coal was discovered to be on 
fire ; and the suspicion arose from smoke issuing from the sur- 
ftce of the earth. This coal is not liable to spontaneous igni- 
tion, as it is very free from sulphur ; and many crajectures were 
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fdnned, as to the cause of the fire. But, after many minute iii- 
v^stigaltions; partifcularly by examining those who last wrought 
in this district of the colliery^ we found, .that the firie had coih- 
men(5ed not less than ten years ago ; — a circumstance peculiirly 
^giilar, afid which sheWs how very slowly this state of incan- 
descence may go on without being discovered, fig. ^. tfate' II. 
rei^resents the situation of the mines where the fire is! Although 
it was observed by sotn^ of the miners, that the snow/ dufing 
kst S^intei*, i&oon ttidted at this place, they nevei^ once suspected 
that fire was the cause. ' ! 

In' the roof of this nine feet coal is Ji very valuable argillaceous 
irdnstdne, wrought by the Devon Iron Company, for tneir fur- 
naces. For the working of this ironstone, they sunk a pit of 
about three fathoms deep, dt the point a, Fig. 2. Plate II ; 
ahtfj m the course of wotking, they laid an accumulation of mine 
riiWtfisn, as represented at 6, by the side of the pit, and over the 
crop of 'the cotd. This mine-rubbish took fire, from tlie small 
fifes kindled by the nttihelt upon it, and burned for some months, 
as is commohly the case with such heaps, without the least d^- 
gfe^r'lieing apprdiended from it:; but it is certain that this was 
ttie 6ause of the present very alarming fire, which is now of con- 
si'd^rablfe extent, and, if riot extinguished, may extend over a 
thiie'bf excavated coal; and not only so, but by making the 
pictls red-hot, may extend to the upper beds of coal, and occa- 
tfbri* kn excessive loss to the district. There is also a risk of it 
burning the coal-pillars in the middle of the pit d, and rendering 
the machinery erected upon it useless for draining the five feet 
coal-seam, which is situated thirty-nine fathoms under the said 
nine-feet coal. 

'^tfiis very hazardous situation of matters required instant and 
vety'decided action fbr extinguishing the fire ; and, after all cir- 
cuinst'dhces were weighed, it was found that water could not bd 
applied, nor could it be efltcted by drowning, as the water would 
never reach this part of the colliery, even although the engines 
fOT draining the water were stopped. It was therefore resolved 
to run a mine all around the burning mass, to insulate it from 
the other parts of the colliery, and to allow the fire to exhaust 
itsillf within these limits. This operation is now in progress, 
and is represented by a plan of the colliery, Fig. 3. Plate 11. 
APEIL JUNE 1828. H 
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The rectangular Hnes represent the mine which is ta be carried 
aromid die barning mass, along the pavement of the coal. In 
this mine, a puddle of clay, of from six to eight feet thick, is to 
be carried all round from the roof to the pavement of the coat ; 
then, there is to be left an open mr-course, of about five feet 
wide around ; and upon the other side of thi« tmne or ait- 
course, a clay.puddle, similar to the fc^mer, and parallel with 
it, is also to be carried round ; and the object is thi8:*»when the 
burning extends to the inner clay-puddle, it may become heat- 
ed ; but the caloric, as fast as it is generated, will ascend to the 
surface by the mines a and b; and the other day-puddle will, it 
is expected, effectually prevent the heat from extending to the 
coal-pillars on the other side. , Besides, the air-course gives a 
ready access to the miners around the burning mass, to repm* 
any breaches in the puddle ; and if need be, water can be intro- 
duced, in the extremity of the case, betwixt the two puddle-waBs. 
The small dots represent the fire or burning mass, which exists 
chiefly in the rubbish of the mine. 

This is a very hazardous operation for the Workmen, on ac- 
count of the ddeterious vapours ; and, for their security, a pit has 
been sunk to the coal at c, in order that, as soon as the mihe 
communicates with the pit, the fresh atmospheric air may de- 
scend the pit, and ascend by the mines to the surface ; and we 
know that this determination of the air will take place, both from 
physical principles, and from experience. The workmen will 
then always descend by the jnt, wbei^ the fresh aii^ is going 
down, and thus secure to themselves^ at all times, a safe retinal. 
Without this precaution the miners &nM hot pursue thait work 
in the mine. Hkh^rto the mine has gone on. successfully^ sii 
though wtdi danger ; mid we have every hope that the enemy 
will be eventually subdued. 

The PohcH) CrfHery was discovered to be ^so on fire, in No- 
vember last, in the wastes of the ei^t feet coal. 

The air in tins coal having stagnated, and become unfit for the 
respiration of the miners, a Iwge. circtilar Srcto grata was, (pre- 
vious to the fire taking place,) suspended fVom the top of the 
pit containing btaming ooals,. in order to rarify the air in the 
shirfl^ and produce a cireulafioti^ which had ^e desined ^ect, 
Stee Pig. 4 Plate III-; but ewe day^ some imsdiievous boys <fe- 
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engi^ed^ the maehitie at tKe top, from which the grate was sus- 
pended, it ran a-main, and set on fire some small coal basket- 
rods, at tite bottom of the pit. This communicated fire to the 
dry coal-rubU^ adjoining, and the burning has gone on slowly 
erer ^ftce: Water had been applied, but with Kttlc effect. 
Many attempts were made to shovel out the burning materials, 
and also to insulate the fire ; but it increased to the extent of 
about sixty feet diameter, and was making such progress, that 
the directors of the works resolved lo attack it boldly, which 
they did, by diovelKng out the burning coals, and sending them 
to the pit-top. By perseverance, uncommon exertions, and the 
occasional application of water, they at last extinguished the 
fire, and the colliery is now in perfect safety. This was a most 
dangerous service, and very trying for the miners, from the 
scorching heat and suffocating vapours. Happily in this severe 
duty no lives were lost. There are many instances of fires ha- 
ving conraienced in the bottom of coal-pits, from the hot ashes 
of the grate falling down and accumulating, on which account 
a large iron pan should be hung under the grate, to prevent this 
danger, or the pit bottom should be cleared of all rubbish, and 
a low wall of stone or day built around. In short, we cannot be 
too cautioos where the hazard is so great. 

I v^ret, however, to mention, that two miners fell victims to 
the noxious vapours, about three months ago. Their names 
were Kerr and Davidson. They had gone down in a morning, 
to view the burning district; but having remmned long, the 
overseer of the colliery, John Sommerville, became alarmed for 
their safety, and descended with two assistants, of the names of 
Ferguson and Brown, in search of them. The pit by which 
they desoefnded is 800 yards from the pit in which the burning 
was ; and in going towards this last pit, they found Davidson^s 
body, whkh was yet warm, but all signs of life were extinct. 
They felt themselves growing feeble, from the influence of the 
contaminated air, and afler deliberating, they resolved to return 
for^ more asnstance ; but they had not returned above fiv^ yards, 
when the bad air extinguished the lights ; they then made every 
exertion to save themselves, and Ferguson made good his way, 
and escaped. Sommerville and Brown wen^ onward, in the 
midst of the most hcHTibte darkness and sufibcating vapour ; and 
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as they proceeded, they came to the body of Kerr, which, 
from feeling, they found to be lifeless. Sommerville imtantly 
concluded that they had deviated from the direct path by which 
alone escape could be made, as they had not found Kerr in their 
progress inward ; they resolved, therefore, to retrace their steps, 
but they had scarcely determined to do so, when Sommerville^s 
remaining companion Brown, said to him, " I'm gone !" and 
instantly fell down. Sommerville, for some while, crept on his 
knees and hands, but the muscular energy of the arms sooa fail- 
ed ; he then crept on his knees and elbows, but made very little 
progress, from the extreme feebleness and relaxation of the sys- 
tem. He, however, resolved, as a principle of self-preservation, 
to keep in motion, as he was yet sensible that if he lay down 
he would in all likelihood perish. In this way he continued for 
about an hour and a half, and made only a very few yards pro- 
gress. While in this most trying situation, such was his intense 
anxiety for the appearance of men for his relief^ that he fre- 
quently imagined he saw the lights of candles, like twinkling 
stars ; but his senses were such, that he reasoned with himself 
that this was all delusion. At last relief came to him, and he 
was carried out quite exhausted, by two of his companions. 
The four others who had come down, boldly and determinately 
went onward, and found Brown apparently lifeless. With great 
difficulty they carried him towards the pit, and immediately 
upon their coming to good and fresh air, Brown shewed signs 
of reanimation ; and upon being drawn up to the pit top, he, 
in a short time, so far recovered as to be able to walk home, sup- 
ported by two of his companions. 

As there were medical gentlemen in attendance, the ordinary 
methods for resuscitation were tried with Kerr and Davidson, 
but without effect, and they found that Kerr had been seized 
with a locked jaw. The others who escaped were attacked with 
vomiting, which is a common consequence in such cases, and the 
only other bad effect they felt was violent headach,-— which also 
is a common consequence. 

Whitehill Colliery took fire from spontaneous ignition ; and it 
is supposed, from investigations made, that this happened about 
three years ago, by water descending from a sand-bed in the al- 
luvial cover, and moistening the mine-rubbish, which produced 
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deeomposition of the pyrites. About three months ago the 
burning became strong, and the manager of the colliery, Mr 
Dewar, haying ascertained where the mass of burning materials 
was, with much promptitude and decision perforated the ma- 
sonry of an adjoining pit, where he knew there was a sand-bed 
with much water, and having made wooden pipes, conveyed this 
water down the shaft to the pit-bottom : from that point he 
carried the pipes with the water horizontally through the wind- 
ings and turnings of the mine, and poured the water upon the 
verge of the burning materials. This very dangerous service 
he accomplished in the most lexpeditious manner, and it does 
credit to his spirit and zeal. He saw, however, that although 
the water was poured upon the burning mass, night and day, it 
was impossible to throw it upon the great body of the fire. At 
this crisis I was sent for, and 1 was able, by keeping close to 
the fallen roof, to approach within a few yards of the fire, which I 
found burning like a furnace, and the superincumbent rock strata 
red hot. The hot air immediately above our heads floated full 
of smoke, and was insufferably hot, so that it was dangerous to 
raise up our heads, and we felt that the roof above us was con- 
siderably heated. 

After considering all the circumstances of the case, we resol- 
ved to cut a mine, if possible, around the burning area ; but af- 
ter con^derable exertion, we found this impracticable ; and we 
saw in the course of this trial, that the roof had fallen to a con- 
i^derable height, and that the fire had communicated itself to an 
upper bed of coal. The case then became critical and alarm- 
ing ; every circumstance of the mines was considered, in order to 
devise the best plan for extinguishing the fire. 

The coal was level free, and the colliery had a drainage 
Uirough other adjoining colliervej.;^ from this circumstance the 
discharge of the water could not be stopped by ordinary means. 

The eight feet coal, in which the burning was, is situated 
eleven fathoms above the splint coal ; and the water of the eight 
feet coal descended the pits to the splint coal, and there dis- 
charged itself. To this lower coal, five pits communicated. 
Westherefore resolved upon the following process to extinguish 
the fire. At each of the five pits, and at nine feet below the 
' pavement of the eight feet coal, grooves were cut in the rock. 
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two feet deep, in the opposite sides of 4he pit^ ^uid into ibeae 
grooves logs of w«xxl thirteen kiches upon 4be aide were laid as 
afleor acioss the vdume of the pit; these wee& covered tmnsvwse- 
ly with boards, aad over this was laid a w^ wK^^||ht4Ja^{Mul- 
die aght feet thiek; and in order dial the aowaimdated wiito5 of 
die mines 'iB^hti)e drawn off at j^easuve^ oastiKsi ipfK^mkikk 
valves at tc^ opening upwaids, weve iasei1)ed throq^ 4he<Mal^ 
Mding and. puddle, in two of the pits towtaixl the 4ip^ 'ABd-a 
rcqpe IjxHn €och of the valves was secwred near the mouth «feacik 
(Nit These fnpes had a cdlar cast upon them, so as the pqpe 
might rest upon die faee of the scaffdUing* 

The section <^ the colliery is represented figure fi, Plaielll ; 
and the timber «caiK)kling widi the olay pud^, pipe and viilve, 
are r^pres^ted figure 6, Plate III. 

While the burning was gcNng on progressively, the feesh air 
descended the pit dy figure 5, passed through the burning tnass 
at Cj and the vapour and smoke ascended the ^t d, in a taod^ 
rate vc^me nsA skiwly. In this pit 6, there was a Btair ibr the 
jenen deseendkig to the mines, and «s this was the {Htto the 
rise, ortsrop, the air, 4is a. natural consequaoee, always^ificended hy 
that pit. But as the communication below the flight Jeet^eeal 
at the pit b had to be stopped, it was altogether impwsible to 
accompli^ diis while the stair reniamed in it, and^no man.dai(9t 
venture down one fathom without losing his life. It tbeiE^doPe bet^^ 
came necessary to reverse the cuiront of ate, -so duitithe fassh 
air mi^t descend the pit 6, and ascend by 4he< dip pit.ai 
contrary to its natural course. To effect this, a hu^e itmk 
gmte, capable of hoidii^ nearly a ton of btiming eaals^ wassus^ 
pended by a chain in the shaft a ; tbeyt &. was then i coyo i>ad 
over at the top, until the shaft a became heated by the Sxe in 
die ^*ate ; then the scafelding was quickly removed from- ti^ 
mouth of the pit &, and the reverse circulation infitaafclyftiiok 
{4ace. The miners then with ^perfect safety removed the storir— - 
cut off the communication to the splint coal at the pavemwit'of 
the eight feet coa],-^and this being accomplished, the giMte 
with the fire, was removed from the pit a, and the Girc«il«M^Mi 
returned to its ordinary course. Meantime, the ;water b^g 
prevented from desc^iding to the splint coal l^y means jcif: the 
caffoldings and clay-puddles, it accumulated in the waste. 
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wd ^ hat ^ame in isontucl wiyUi Ui^ huri^iiig coals and red bot- 
rock& 19us produced fi v^y mAfxik^ fc^ .fdi€BAom^Bon ; ibr 
tW «taa|if of my higb jtempcsmluite^ rushed willt imq^tuigsity 
dbeotlytoliiepttd^ where it rapidly asoended^ aod at its jnoutb 
itroii^d a 4e«UHBcbwdof simm vhkAbix)ee to« gr^ 
SHOD a4«)ai»ymfesdiM^uit TIms steam byikgreefiheated tl^ direct 
aaMx>iut9e) .^irhadi, 9t. lasl^ beoame as a hea^'Staam^ube ; aod 
iiQl,<HiIy the sleait^ but free and disengaged qalmci issued from 
tkeiDimth of the pil^ {mteaodinyisible nt the mdem^ ti^ i^te^n 
o«)ily. h^doming vi^e after comuig in oontaet wi^ the latmos- 
pberic mr, at some diataoce bxxax the jHt mouth; sq bpttwai^e 
the stewi jind air that they singed the hairs qu the back of the 
wcH*km0B's hands;-— the cc^isequ^oe of this was, that this sud- 
A&i transit of the steam and caloric encreased the iury eS the 
bumiiig mass, by drawing to it a great quantity of atmosj^heric 
Qir, £xmi the dip part af^the coUiery; a^ for son^ dayatl^ 
fire enoreased in fierca:ieas. 

In^arder to try the tempevatuve (tf the .steam and qdpriq, ^ 
hmg down the^pit by a tbenaometer, of Fahoenbeit^s scale, the 
h^heert range of which was 23^; and upra dm!9ru% it up, I was 
astflnidh^ tk^^ndjthe w^cury up.at the top^of ;tbe tube ; so that 
the absolute .temper^we I ^^nild not ascertaiik This happened 
upcHithsSthday of Mardi IdSUi. I requested 1^ QewiMr,t;he ma- 
oager, to try the.temperature frequently; ands Mppn the l^th of 
tlMfmontk, the temperature had sunk to^be boiling point 91^. 
The waAekr now began to opecate effectually, <and we had the 
aatiifiiclba of &»diDg4 upon the l^.of the month, diatthetem- 
perat^ire iRas seduoed to 16fi*. These trials were tp^^ in ^ 
opemag of the pit-oovering, ci about e^ht pches squl^::e., 
The temperature gradually decr^ised to the 7th of May ♦, when 
it was SSP. We thai threw off the covering firom th« Jftt, which 
gore a fi^ee: issue to^the steam, conceiving that the cooling pro- 
cess would go on more expeditiously, but to our great surprise: 
the teipperature .eiK»r»ised vapidly to 108% and on the 18t;h it 
rose to lOy. Ouithe 14th, we again covered the jut, and 1^ 
a 0iBidl qpening as;b^ore, when the temperature was suddenly 
leduoed to .»!T^ It has since that day jHrogressively gone down- 

• I have added the results down to the Slst of May, when this paper wei^ 
toi 
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wards, and, on the Slst May, the last day on which I have a 
repcHt of the temperature, the thermoineter stood at 84^ 

As this subject is very interesting, the register of the tetn- 
perature as taken by Mr Dewar is annexed. 

We therefm^ conclude, that the fire is about extinguished, 
and that our labours will be successful We now expect that 
the temperature will progressively lower by slow degrees, be- 
cause thare is a vast mass of heated roek, considerably above 
the immediate contact of either water or steam. 

It has been a matter of physical investigation to show by what 
chemical action spontaneous ignition is generated in those coals 
where pyrites abound. Air and moisture seem to be indispensa- 
bly necessary ; and it is also requisite that the coal rubbish be of 
consideraUe thickness, — for, if it is only a foot or two in thick- 
ness, the decomposition will take place with a very small degree 
of beat, but fire will not be the consequence. In this case^ it 
appears that the heat is dissipated the instant it is formed ; 
whereas, when the heap is of several feet in thickness, there is 
a certain degree of pressure, and the heat, as it is formed, accu- 
mulates: This accumulation of caloric hastens the more rapid 
decomposition, when heat is also more rapidly generated, and 
that to the point when actual ignition commences. The heat 
and fire which are generated in wet hay, seem to depend on si- 
milar circumstances ; for, without accumulation and pressure, 
actual fire will not take place. As to the chemical action, seve- 
ral principles may be acting, namely, the decomposition of at- 
mospheric air, when the iron of the pyrites seizes the oxygen of 
the air, and sets the latent caloric free ; the oxygen and hydro- 
gen of the water may highly contribute to encrease the tempe- 
i^ture ; and we know that it is a common occurrence for the 
coal rubbish, which is mixed with pyrites, at the mouth of pits, 
to take fire from the same causes ; but depth and pressure are 
always necessary to produce the result. 

What I have thus narrated, and explained by diagrams, 
shews the risk to which mines of coal and miners are exposed ; 
in particular the latter, who are brought into the most trying 
situations, surrounded with darkness and the pestilence, — whare 
tjbe mind has full time to contemplate the danger, and the 
approach of death ; and when the thought of home, of a wife, 
and of children, touch the heart with the most painftil and 
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most intense solicitude: a situation altc^ther diffi^'ent from 
that of oup brethren who are surrounded with death, in the fuiy 
of battle, or in the overwhelming storm of the uplifted ocean. 
In these last cases, the hurry of action, and the necessary con- 
tinued exertion, give but little time for the mind reacting on 
approachoig &te, or on the ties of frienddiip, or of home, and 
its endearments. 

Such casualties in coal-mines as I have described, shew the 
necessity of great watchfulness to {Hrevent the generating of fire; 
or, if generated, of preventing its becoming irresistibly power- 
ful ; and also, how necessary it is to act in all cases with prudent 
decision, having, at the same time, in view a due care for the 
lives of the workmen, who, in every instance, when required, go 
with cheerful alacrity into danger with those who t;onduct the 
necessary operations. 

To the laborious and hardy miner we owe much ; not only, 
as regarding many of the comforts of life, but also as regard, 
ing th^r direct influence in increasing our national prosperity 
as the greatest manufacturing country in the world. 

Bdikbu&oh, Map 22. 182& 
R$gigter of the Thermometer^ taken at WhUehiU Cottierff^ hy Mr Dewar^ the DU 
rector of the Works, 



1828. 
Mar. 8. Above the reach of the Ther- 
mometer Scale of Fahr. 
9. Do 

10. Do. 

11. Do 

12. This day the Pit was cover- 

ed, - - - 
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15. 
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1828. 
April 18. Pit stiU covered, . . 

21 • . . . 
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29 

May 2. 

5 
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Same day covering remov- 
ed from Pit, - . . 

10. 

13. 

14. This day the Pit was again 
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Mhtmctijf a Memoir read hefbre the Wemeridh l^bciety^ gi- 
tmtg tm acimtf^qf'Bafperiifttrit^dStedeflio ^^rlkdh* tUt 
' PrimAfUds ^AitnxciAxm and Repulsion in the Lundf He^^ 
^. ; a Description of severai Varieties ^0^ JnsirtiirAtnts 
constmciedyor that purpose t and some AppHeaOdns hf At 
ObsertfatioHs made^ a* tUustraUve of other Subjects. B^ 
Mauk Watt, Esq. Meidber of the Wemeridn ^bciety, &c. 

JL HIS p^^per commenced by some reiriarks on the unsuccessful 
attempts that had been made^ to determine whether the Junar 
beam had any calorific properties or not. And, laying this subr 
ject altogether aside, the author considered it more probable, 
that he might succeed in exhibiting, with sufBcient certainty, 
the attractive influence of the moon ; a principle which it was 
generally acknowledged to possess, from the coincidence of its 
monthly revolutions with the flux and reflux of the sea. The 
received calcjulation also being, that the attractive power of the 
moon upon our globe, when contrasted with that of jhe sun^ was 
a$ 10 to 3, from her^reafer approximation to the earjh. . 

The different forms qf t^ in^rjuija/Bnt used for making ob- 
servations on the attracting and repelling powers of different de- 
grees of l^ht^ were constructed on the same plan, with a view, to 
the greatest specific lightness, and the least possible friction 
^at motion might be piKxluced by the most di^icate impulses 
of light. . . 

About 6 inches of the opaque part of the quill of qny. feather 
of a suitable size, was used as a bdancing bar, which was nifde 
,to revolve on a fine steel 4)oint, by, means o{ a small. ag^t^ cap- 
sule inserted into an aperture n^^e in the quill, at a\}out >Jd of 
the length of the W from the point to which the discs wj^re ^U 
tached. No fixture was psed for the cap, the elasticity of the 
^toeduUary pprt. of th^ quill holding it with suflScient firnmess. 
The difsci^ being affixed to one extremity of the quill, w^e ba- 
lanced by any small weight at t|ie other, and they traversed? like 
a compass-needle. 

The following substances were tried : A circular piece of 
dark coloured velvet, about 4 or 5 inches diameter, stretched on 
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small quills ; .bayipg 25 (grains wieigfat of magnetic fttoeL^Uifligs 
rubbed oyer its aur&ce. Twa or four of tbe^iUuu^aated UJg» 
of the smaller caudal feathers of 4lie :9e^pock t(P«iro cristatusj^ 
with ^eir di^gj •fiides (which are little ftUm^ted fay %ht)i ap- 
plied 4o ^asb o^ie^, fiN-oied aiiDtber kiad of^d^ ,Their pjanes 
w/ere.|^Ged peqpeaadiculacljr, and they were stw:k ioto the end 
of /the revolnog,.g^ill ,Tbey .were £cHrmed into a.coQy«)4eiit 
sia^ by puttog pff the ^rtigglifg filaq^esfts of the feathers. 
One disc .was made of gold, and aooliier o£ silver leaf. They 
were formad by bendiqg a jnece of v«ry fine silver-wire, of abddt^ 
the thickness of a hair, into a circle of three or four inches diame- 
ter. The wire, after being attached by its edge to the end of 
the quill, was wetted by a little water^ in which a smaU portion 
of gum arable ^iKas dissolved. The circle was placed upon a 
Leaf ^ the gold or silver which adhered to the wire, and the 
coEners of the leaf were th^ cut off. 

The other substances were ^old-beaters^ leaf; very thin pa- 
per, coated with lamp-bbck ; and thin laminae of mica. 

All these were successively put under a .hemispherical glag^ 
oover, placed upon a marble, dab, and secured {t<m^ aqy current 
of air, by being surrounded at the ec|ge by a layer of wax or 
putty. The effect of light was also tried upon them undar the 
exhausted received of an air-pump. 

Effids of the Light of a Ccmdle.-— The first experiments 
laade upon these bodies, to a^c^tain in spine measure how ^ 
tbey were affscled by the atlracting or repi^lingcinfluem^^of 
liglbt, we^e by the flame i>f>a candle ; ail olher. sources of ,par. 
tial light or heat being excluded. 

The velvet disc, wkh the ste^filings, rendered Jnagnetic, 
moved to the light of a candle at die dbtance of 1 foot firc^ 
the edge of the cov^. It turns its edge to the SQurce of Ij^t;, 
and consequently its plane nearly parallel to the rays. 

The discs made of the.fea^rs were onov^ bv ihe candle at 
the distance of 3 .and 4 feet, measuring from the tkme to the 
pant /of s«i$pen«on. A brqad ^caudal feather of any of the gal- 
linaceous tribe, if suspended, by a fine filament of silk iirom the 
Uq>€f ithe cover, and balanced hc^i^oQUdly^ with its fiat ^des 
Qfqpodie to the sid^ of the ^^over, ,will indicate the attractive 
power of the light at the distance of from 4 to 6 feet. Th^ 
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also traversed S* either way to the influence of a powerful horse- 
shoe magnet, when placed so as to rest against the glass, the 
hand being quickly iHthdrawn. 

The feathers generally begin to move slowly ; in a few se- 
conds they uniformly turn the points of their filaments toward 
the source of light, and their ades being paralld to the direction 
of the rays ; and whenever they assume this relative position 
they rest. If the flame is placed opposite' to the tips of the fea- 
thers at once, they move little, or not at all. If the rays of 
light are made to fall upon their planes, at angles of 40% 90°, or 
160°, they will traverse only to the extent of these degrees, and 
then remain stationary. 

The gold-leaf, for the first hour or two after it is foimed into 
a disc, and put under the cov«-, shews extraordinary sensibility 
to the influence of light. It indicates the efiects of the light of 
a candle at the distance of from 16 to 20 feet from the flame. 
If not kept in the dark, and in vacuo^ it soon loses this suscep- 
tibility ; and, in six or eight hours, will not move at a greater 
distance from the flame than two feet. 

The gold leaf always turns the edge of its disc to the light, in 
whatever position the candle may be placed. 

The silver leaf is equally sensitive to the impulses of light, 
and never loses this property to the same extent as the gold. If 
thoroughly dry, and placed in vacuoy it indicates the influence 
of light, when 20 and 26 feet distant from the flame of a candle. 
Several of the leaves tried, whether kept in vacuo or not (if 
preserved from the light), when exposed to the attractive and 
repulsive properties of the rays issuing from the flame of a can- 
dle, always moved toward the light, at a distance of eight and 
ten feet. The silver leaf has a movement peculiar to itself. It 
first turns the front of its disc, and then its edge ; and this move- 
ment is often so constant that it will oscillate for hours in an arc 
of 90°. When it has lost part of its susceptibility to the im- 
pres^ons of light, it is so attracted as to move till its disc con- 
Jronts the source of the light. In this state, it loses its vibratory 
motion, and takes a minute or two to traverse 45°. 

The gold-beaters' leaf moves at the distance of, six feet from 
the flame. It turns its edge to the point from which the light 
emanates, and then rests. 
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Very thin paper, coated with lamp-black, or ^Ided with gold 
or silver Jeaf, and varnished with spirit of turpentine, when the 
disc is about five inches diameter, move, by the influence of the 
light of a candle, at the distance of three and four feet. 

As the light passed through the glass of the cover, which 
would intercept any degree of heat, whilst it admitted the light, 
and as the movements begin generally in a few seconds, there is 
no reason to believe that any increment of heat can have any 
share in producing the motions. 

All these bodies, however, move to the influence of heat, when 
it proceeds from a given point, at various distances. Yet the ef- 
fect of heat is evidently very inferior, in point of power, to the 
influence of light. 

A piece of coal, for example, two inches square, ignited to red 
heat, when presented to the velvet disc with the filings, only ex- 
cites it to move towards it, though held close to the cover ; but 
if it is exposed to the clear rays of the sun, during summer, as 
soon as it has absorbed a certain quantity of the rays, it is strong, 
ly repelled, and will continue, when first made, to revolve for 
hours without intermission, performing each revolution in about 
6". They all turn their edges to the point from which the heat 



Effects qfihe Lunar Beam* — ^As the candle used in trying the 
efiects of light on these bodies was of a moderate size, and as 
there appeared to be little difference between its illuminating 
pow^, at 15 or SO feet from the flame, and the light afforded 
by the ^oon, when nearly full, it did not appear to the author 
unreasonable to expect, or surprising to find, that the discs were 
affected by the influence of the lunar rays, in nearly a similar 
manner. They were made the subjects of experiment both in 
the open air, under the cover, and in a room with the windows 
shut. When tried in an apartment, the window was darkened, 
and they were made to rest (by moving the stand a little), in 
such a portion that the rays of the moon, when admitted, fell 
upon the discs nearly at right angles to their planes. They all 
turned their edges toward the luminary, and their planes nearly 
parallel to the incidental beams ; and they frequently maintained 
this relative position for hours, moving slowly and regularly, by 



Digitized by LjOOQIC 



186 Mr Watt on the Principles of Aiiraetim^ 

foflowing the mooti's apparent course, Rttc the shatdoMr of the 
gnomon of a dial. 

The aifverJeaf only contmued a vibratory raotement, but the 
arcs of vibration were evidently regulated by the pontion of tlie 
tutnhiary in the hemisphere. 

The movements of the feathers, and- of the dtsts made o# the 
gold and ^ver leaf^ are the moat constant and decidaii. The 
tips of the feathers are always attracted to the moon. And they 
have frequently been observed to commence their motion a Ifew 
seconds after the beam has been allowed to fall upon them, in 
whatever angle their planes may have been resting, in relation 
to the incident ray. They have traversed, occamonaIFy, IW in 
a minute ; and when the tips of the feathers came nearly oppo- 
site to the satdfite, they stopped. It is only those feathers of 
the peacock that have a greenish hue when wc look down up- 
on their surfaces, that seem to be most attracted to the l%ht of 
the moon, lliose feathers where the bright purpKi^ colour 
prevails, evince a more uncertain effect. These instruments witt 
stand far hours in a room without moving, if placed in a ifttw^- 
tion where th^ beams do not impinge upon them. 

These experiments have been often repeated; as opportunities 
pccurred, for the last six months, and with every poss%te prefc. 
caution. And there appears to be the greatest powers of attrac- 
tion and repulsicm in the moon's influence, ttom rife time she 
has completed her first octant, tiR she is in quadrature 6r gib* 
bous. There seems less attraction when she is fbll, and ffns 
may arise from the moon's being then m oppositibn, and the 
light must be reflected from it at that time almost directly 
against the light of the sun ; whilst, wlien passing through h^ 
other phases, her reflected light wiH cros9 the light <t the suti At 
acute or ri]^t angles. 

It is not mere motion that has teen observed in these instru- 
ments, but a mdvement evicfiently regulated by the 'soorce from 
which die light is emitted. « . 

In performing these experiments^ attention must be paid to 
the folfowmg ctnmmstances^: The cover used ;diouId^ be farge, 
thin, and purely transparent r a card shouW be phK^ in the 
centre of ^ standi c^itided into qumlvants and p<»nts, to i^brk 
the progresa of the revolving bar ; regard must' be had to great 

\ 
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specific )i^tnes6|» and the dises tkws% be kepi peil^<^ft^iWmi 
cbmp. Gare imisC be taken, also, Chat the eapsitte is Mtty 
placed on the {^iFot, whieh ought to be very fine. Every scrarce 
of partial light and heat ought, as far as possible, to Be exclud- 
ed. And the instruments must be kept coreied fhrni the Kght 
soirte hours before they are used, as they wiH not more to a 
subdued degte<i of light if they have been exposed to* a greater. 
Their sensibilities are cdnsidcrrfrfy blunted Ibf a time, if expo- 
sed to powerful light We must also keep at some distance 
from the instrument when making the trials, as the beat and 
electricity that escape from our bodies are a source of attrac- 
tion. All these bodies are much influenced by the solar beam. 
But nothing yet observed, if used in equal wt^gkts^ moves so re- 
gularly as the magnetic steel to the sun's influence, which is af- 
fected in a way peculiar to itself. 

Two causes are assigned for the phenomenon, that all bodies 
of suflicient specific lightness, having two flat sides approaching 
to planes, and free to move, turn always the edges of their planes 
to the source of light, and their planes parallel to the line of in- 
cidence. One of the causes appears to be a sort of elective at. 
traction, which light> like electricity, has for the points or edges of 
bodies. The other reason b, that all bodies kept exchi^bd from 
light, are, when exposed to it, first attracted by it ; and when, 
from, their colour or opacity, they hare absorbed a certain qnan* 
tity of the rays, are then repelled by it. The rays <rf the 
sun evidlently soon repe} all the substances mentioned; and 
when they turn their edges, they are in that position where they 
receive the least possible impulse from the rays. As a vane is 
turned by the mediamcal force of a current of air, these instru- 
n^ents are turned by the repelling power of the beams of fight. 
Bodies, quite transparent, are not taken into the acoount. The 
silver leaf is a half exception to this general law, but it is al- 
most colourless and polished, and therefore absorUtig but a small 
portion of the light, and quickly parting with it; it assumes a 
vibratpry motion, first turning its ptane^ and then its edge, to a 
strong light, and thus ccntinually moving in the arc tif a qua- 
drant. To a feeble Kght it stands with its plane coirfront'mg it. 

The motion of the feathers seems chiefly lo be occasioned by 
attraction. And as eadi iilament of a peacodcM feather, of the 
size used, has about 4000 piles upon it, each dfsc, at a moderate 
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calculation^ would present about a million of points to the light. 
These facts agree with some principles generally received, as 
establishing many coinciddic^s between the pltoB«nefia bf lig^t 
and electricity. * * '^ "* 

Some farther observations were made on ttits dBR^^*of^e 
rays of light on bodies of different forms. While bodi^ 
having 'planes,' turned their edges towards the source of tntf 
light, and their flat sides parallel to the line of rncidi^nce,' liodiei^ 
of a concave shape vacillated continually in an arc of from 5* to 
4S°, according to the intensity of the beam of light. Bodies oF 
a cylindrical form, crossed the line of incidence at an angWof 
about 25"*. Transparent lenses (as of amber) keep their axes 
parallel with the incidental rays. And spherical opaque bodies, 
when nicely suspended or balanced, have the tendency tb re- 
volve continually when the beams of the sun fall clearly upon 
them. 

Some applications were made of the phenomena described, as 
farther elucidating facts already known, as the attraction of the 
leaves and petals of plants to the light, — the formation of crys- 
tals,^-the knowledge that birds and quadrupeds seem to possess 
of the cardinal points, as probably arising from the sensibility of 
their hairs and feathers to the impressions of light, electricity, 
and magnetism, and through them to the nervous system and 
sensorium. As farther explanatory of the polarity of the needle^ 
if any current of magnetism is allowed to exist, and of the diur- 
nal variation of the pointing and dip, as dependent on the mo- 
tions of the sun : And from the principle that light attracts bodies 
or the parts of bodies that have been in the shade, and repels 
that which has been for some time exposed to its influence, ffrd- 
ducing by this means a continual revolution in bodies of a sphe- 
roidal form ; it is thought probable that this may be one catT!^ 
of the diurnal rotation of the earth and the planets. 

It has not been observed that any of these bodies indicate 
the electrical changes of the atmosphere ; because the changes 
in respect to them must be general, or affecting each part of 
them equally. The silver-leaf, indeed, has sometimes a curious 
vibratory motion ; but these vibrations are evidently regulated 
by any beam of light falling on the disc. Two of the -discs 
suspended on two pivots, and opposed to each other, Mrould no 
doubt act as an electroscope. ^ 
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O^the Huk)rtf and Constitution of Benefit or Friend^ Socie^ 
ties. By Mr William Fraser. (Concluded from fcumer 
Number, p. 313.) 

uliNCE the publkatioQ of the former number of this Journal^ 
Mr Courtenay has brought into Parliament the bill which we 
then alluded to, for consolidating and amending the laws rela- 
tive to Friendly, Societies. The benefits o£Pered to these societies 
in England, by this statute, are (except the power of settling dis- 
putes by iu*bitration, which is to be repealed) nearly the same as 
those which they formerly enjoyed ; namely, that their money 
may be paid into the Bank of England, to account of the officers of 
the National Debt Office, at a certain high rate df interest,— -that 
both prindpal and interest shall always be at the command of 
the office-bearers of the societies, — that they may sue and be sued, 
and their property invested, in the name of their office-bearers, 
in the same way as is done by incorporated bodies, — and that 
no bond or other security given to or on account of any socie- 
ty, shall be chargeable with stamp-duty. It is further pro- 
posed, that all fcNrmer acts regarding these institutions shall be 
ref^eakd, — that before any new society, or any old one re- 
quiring alterations in its rules, shall be hereafter entitled to the 
b^iefits of this aet, its r^ulations and tables must have been 
sutimttted to, and approved of by, the officers of the National 
Debt Office, and the Quarter Sessions of the Justices of the 
Peace c^ the county wherein the society is situate^ or intended 
to be estabUsbed, — that persons, assessed to a certmn extait for 
the relief of the poor, must be nominated trustees, in whom all the 
sockiy's property ^U be vested, who shall not be ranoveabley 
nor obliged to find security for their intromissions, mthout 
tb^ own consent, and who shall have the sole iqppointmeni 
of the treasurer,— -that societies shall periodically transmit to 
the Nation^ Debt Office, through the clerks c^ the Peace, 
retunift ot tb^ accounts and affairs, — that no alterations on the 
ndes oac Uibles oi any society shidl be lawful without the consent 
q£ tlie trusted and apf>roval of the. Justices, — ^that the Quarter 
SesMQQs shall have liberty to make such alterations as they may 
APRIL — JUNE 1828. I 
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think pfoper^ — and that the Justices in Fettgr.gesi^onst. shall 
idcne he oompetmi to decide every question ^t may arise be- 
twe^ fooeties and their. i9eniba*s^.witboMlitth^t P9fir«liii)(i A^ 
igppoal whatever. 

The^e e^traiordinary enactments have hem thoiigfat i^dces- 

saiy, not only to secure contributions adequate to the {Nrcmsed 

bme^^ but also to, piit ai^ «nd to the peniicMms. systrai 0S -via- 

jM^gement ipFhich at piies^at. obtains* anocnig Friendly Sodetits 

in Bngtatid. The nacetinga theiei are oomvHmly hfldan: public 

.ho08e99 tbe piiblicaxis are m general the tueaaiiffers, pecidatifila 

,.^,A gfraait.extait is s^ to pcevml, and the nijembefs jue Jaid 

.ip4er the nece^ty of spending a. lajRg^ mm amiuidlT* i^tbe 

jg^OAtbly and anmversary meetei^. 

' TMs is very different frcun the maaner ia which Frvmdiy Sf^ 
eieties ^i Scotland are ccmducted. The nK)$t r^fld eccooaiyy 
ltnd». in genecali fidelity exist in their management; the ser- 
vices c^ all the <;d&;eJbeM3Mmy with the exceptioa of the clerk, 
have been hitherto entirely gratuitous ; and their meetings ai^e 
held in school-rooms, or other ^mikr idaoes, quite unoEmneetecl 
with publicJiouse^. It may be tberefone safely saidi tba«t not 
mismanagement, but miscalculation, has been dbe cauae of fail- 
ure with Friendly Sodeties in Soodand ; and it is gratifying to 
be also able to state, that active measures are now «very where 
taking^ to ree^y this important defect, and place soci^es upon 
the most secure basis. Owing to these drcumstances, it is-be- 
ti^ved, the ftopoaed. bill was not intended to apply $» Scothmd. 

So long, however, as the above peraa^oua made of managa* 
lUiWt prevml^ among sodeties in Englimd, it |» natucaUy <otln- 
duded, that any rules or taUes, howevar aceilratidly fniaed at 
^sty will be ultimfi^y rendered of no avcait ; Btaiik has theneu 
^[yre been conoeiyed that an «Dd should be put to idits i^stcin bjr 
the L^slatuve itsi^ But sacieties, on. the other handj con- 
sfakr such^ ^aterfi^esu^ as an infrii^ement of the ri^ts of in- 
dividuals to luanage their ^wrn affiurs, and as totally suiNrer- 
sive of the independence of dieir institutions* The idauies. •ra- 
qairing the appomtasent of UrespoosiUe and irreaMveafaie ^ms- 
tees, 4eprivif^ the mi»zd^^a:9 of the r^^t toaf^int 4idc own 
treasuiiers, and annuUii^ the power to settle 4i4piites by afc*bi- 
ttatioii^.pafited by.femmr stcM^ites^iH^e ptctvedvpartaaulfa^irf^ 
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^mUittmi^^MiAu^'hKvt been excited tliiodlglMMf Bn^Mfl ; 
petitions ftgiunst the Mil have been poored into Farikment ftuMa 
every quarter^ and it has been ultimatelj found Moemeay,Vtiot 
niijr eomibiNiMy to meAfy k, bul eveiy to driky any Imhtr 
^rt tti a 6 a ii iyi dnralg- the ptetent neatfow. ' '^ "^ v - ' '^ ''' <''.'^' 
^ It eatmot be; demed, thstt the objeMis profxiBed to ie dttlifinisd 
by this statnle art b^hly iaodabk, and tfuit sotoe tiieftstai^ 
shblild%etakefi to«T«nedy tbeevils^ebmplaiiied of ;'^%ii(:lt'isto 
%e^r^wttBd/th«f the Bieang wMob hiM^e atptidi^sm be^ rasolv^ 
ott, w^ perhaps among the most objecticmdble whicb^ eotrld 
have beea'dyrised. No body of* men, associated for haiMess 
and itteful purpofies, hovever insignificant these purposes 
mil^ be^ i¥Oirid snbmk to be iroperatiTriy dictated to, and to be 
libeed under the entnre controtd of the inferior met^aifocy^ widi 
r^gatid to the numagemi^it of their own fuiuls and b^cemsu It 
» not diere&ire surpriflhfig, that Friendy Societies, which eom.- 
prifli^nogre^ apartof ^ popiiktioh, and frboae ofajeets sate 
not tn%' higUhr beneficial'to then»elves, but aieo to tlife wb<de 
community; should oppose such an attempt against their rights, 
and claim a continuance of those privileges which they have so 

Thtt miy way, it in icono^ved, in ^liish Fondly Sbcie. 
^ nii^y be spee^ly and effecturily mpraieA, is by i*- 
iHlmef&Pir atM adipiee ; and these, too, gireii in a conetHatory, 
ntH iti'ltf eompiil&ory n^mtier. Pro^ tobies and fundameti- 
ttk P^k»f vrith e^i^lMalOfy Uraaarkf, ctald mstly be k^ at 
stt tbe oAeee of ib^ CkAs to the Peaee, «md ^hibited' to suefa 
•otietia^ «i m^bt M any tdne preset thek regulations for ei^ 
tolaieiK* Hmry we«dd no doidbt seluse at first to adopt dten^ 
hal tb^i^ such tefowl tooidd be stewed in the cetti&afees ot mMr 
ment, lind Ibe cucfldbers Ihne be mtuie aware of tte insectnKty 0f 
th«4r spbeibe^ Doubts imd anxiay wouW be thereby ereaitcd 
in their itoinds, tb^ subjeot would be investigated^ they would 
acMati'heeome ebarintaed of tbrir errom, md neV soeietbs would 
briMneidiflifeely watitnted ufk^ aadujideir 

pvepertna«0gein«ii' So^ety Bsembers would soon psrceke ft 
to heiimp i^leitest liot jobi iWe laew tmftitutions in prefereiite to 
^ (Adatm^ votwidistandfng every infl^enee that p^Uieens and 
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.ottieni, inter^feittd in their aoheiBet, might posMBsi;^ audi the sup- 
■)dyijaf^>eii<ralits being thus cut cff from Ithem, they '^oifld .refy 
jpeediljrcU cease to exist. 

' t Tlie>iiucsoesB of suoh simple but effectual measoits has been 
already onApleteljr exetnjdified in Scoiiand. As soon as die 
Highland Society of Scotland published their Report on Friendl 
ly Societies in 1824, copies were sent to the head magistrates of 
bui^Sy to the convener of each county, for the use of the clerk 
of the Peace, and to all the persons who had sent in Returns, 
*with a request to the magistrates and conreners, that the con- 
sents, might be made known to any societies in the vicinity. 
By these means, a spirit of inquiry was soon excited, societies 
b^ume convinced of the erroneous principles on which they had 
been instituted, new societies immediately began to be fo^nuied 
upon more secure bases, these are now rapidly increasing, andj 
although their contributions are higher, they are universally pre- 
ferred to the old institutions, whose schemes it has generally 
been found impracticable to improve. Let these or simiiaar 
means be resorted to in England, and the same efiects will un- 
doubtedly follow. 

We formerly gave a brief detail of the investigations in- 
to the rate of mortality among mankind, and endeavoiu^ to 
shew, from various sources, that the Northampton tables are 
upfit for the practical purposes of health and life assurance. 
This has been since comjdetely put beyond doubt, by Mr John 
Pinlaison, actuary to the National Debt OfRce, who has shewn, 
to the satisfaction of Government, that the country has for 
some time been losing about L. 6000 a-week, or upwards of 
L» 300,000 annually, by the state annuitants^ in consequenee of 
the value of their lives having been calculated by theSe taUes. 
A ^ill has therefore been brought into Parliament this ses- 
fidon, and passed, for repealing the statute by which such an- 
nuities were granted, and which annuities must still, for a long 
time, remain a heavy burden on the country. It is now evident,, 
as was formerly remarked, that the premiums calculated by 
the Northampton tables, and demanded by life assurance com- 
panies, for sums payable at death, must have been very much 
in excess, since those for annuities were so far deficient ; and 
hence the propriety of the lower rate of mortality adopted by 
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t|ie -iiifilhland ^Soeiety. of Seotland in calouhning taibici&iifbr 
ifiretiflly ^Socwties. Haying dready gtren some of these taMet, 
we shall now proceed to illustrate more fully the pnocij^los up- 
on, whidi tlwy were framed, and the mode of using them^ for 
the fHurpase of inveabgaling the state of societies^ alEiirs. "• -* 

As before frequently observed, it is essential to the permanence of ev&cy 
society, that there should be calculated at the commencement, the amoimt of 
contribution which will be required to defhiy the contemplated benefits, io 
«htt> all the merabers^ the last as well as the first, shallbejiaHiredof ^ci- 
lowanees corresponding .to .their payonents, and to their ^es at j^^'y^ f . At 
first ^ght sucl^ a calculation may appear very difiicult, if n^t altogether in^- 
practicable, owing to a Friendly Society being a body consisting of all ages, 
varying in numbers from time to time, and the demands for iddmess aftd deiith 
alio varying in proportion to the number and ages of the members. Ihit, to 
eunpUfy the procesa, instead of viewing a society some time, afti^ its com- 
mencement, let one be supposed to have just commenced, and to be composed 
of individuals either of the same or of various ages, who are to contribute cer- 
tain sums annually on the one hand, and to receive certain allowances on the 
()ther, till a higher age, or till all are dead. Were the progress of such a so- 
ciety to be traced, and a distinct accpunt kept of the contributioDS and aUow- 
ai^cea of. the original members till all had died ; and were it found, that au 
they had paid in during life, with accruing interest, was equivalent to the 
whole they had drawn out, also with interest, it might be inferred, that, so far 
as these persons were concerned, their contributions and allowances had been 
pi?9perly adapted to each other. Were the progress of a second, a thirds and. 
afofirth body of members to be noted, and the same results obtained, it might 
then be safely concluded, that that society was established upon secure prin- 
ciples. There would thus be ascertained, 1«/, the total amount of contribu- 
tions; 2<i, the rate or number of weeks' sickness which had occurred at each 
age, and ^r which allowances had been paid; 3<i, the number of deatba^itke 
ages ajt wh^ they had occurred, and the disbursements on thj^ir account; ,4f|, 
ihe interest which had been received for the capital; 6th, the interest which 
bad been lost on the allowances; and, lastli^, the total amount of the expend!- 
ture. ... 

Again, were a number of societies to be conducted in the same wu)^ and 
their whole. results found to lead, although not exactly, to the san^ji^enwiEil 
conclu^QOs, an average of the whole could be taken, and such im.av^ra§e 
mighty with safety be adopted as a standard for the guidance of societies in 
future. It may be observed, that it would not be even necessary for all 
these societies to have had the same rates of contributions and benefits. The 
oi^y» things, requisite to be ascertained, would be the number of wedcs* «idr- 
nefs,. and the number of deaths that bad happened at each age or class of 
ages ; for these being known, any given contribution could be accurately cal- 
culated Tor any specified allowance. 

''IV^W, ilthbugh ^Friendly Societies,' so ^r as Is known, have never kept any 
such records of their transactions as are here alluded to, yet the resolls of the 
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leMftibraMertaiBingtlMxaUitf.iki^iiaiS^ TlM rttim oCthft 7a«Q6l«tita.rai. 
potted, ihew how many wedm of ricknesa occurred lUBong Ihe fiee^ienhers 
of each society in every decade or pmod often years, from «bout twenty t© 
upWMds af-flevexity years of age; and taktej^ the avierage slcknesi 0f ench 4^ 
cadft^whkii ita«irr»ki sterner nwnber), aftd mmmni g th^ ntt a^ Hinf tmbe 
L4I t>«r:«eek, the total exptnditiiare to tbe-aick wQHkL be Uie seme as if^edcb 
fiee laettiber li«i been earniad te a yeazfy allowaace «r 
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CoRimendtig tx any age at whith he had enteted the 
'sasiftf «»ta^9e . . * 

And in Bdli lEbereo^ when he came to he 30, (er tf 
be bl4«iileii«d the eodety at any sge ahoi^ 90, 
and under 80) 

Andkitteu ef this test, when be caase to be SO, (ov) 
if he 1^^ entered the sooiet^y at a^y age abore > 
30 and lender 40) J 

And stg^n, in lieu of this last, when he came to be 
40, (or if he had entered the society at any age 
above 50 ahd under 60) 

And again, in lieu of this last, when he came to be 
00, (or If he had entered the society at any age 
abtve^aadii»Aer'70) . * • . . 

Aild, lastly. In Hen of the Utter, wlieii he came to 
beTO .,>*.,. 
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Such is the view of the value of tlie annual sick allowance dr rsfther^a 
oootiagent Annuity, tecsording to the ratv of idckness in ea^h decade,'as iliya t ti e d 
totb^ Hi^hmd'eofliety of Scotland, given by Mr Fink&Km'ia bbfiepoA to< 
the Meet €ohimittee of the House of Commons on Friendly Societtes^ 
I8M7 mod he has also given various rules and tables for ascertaintng theiw* 
qulidte' contributions from members entering at any ttge to deftliy these al- 
lowances, shnilar to thoee giren preTiously in ^ appendix to the Higtdand 
Stfdely's^Rcfdrt But as ^laoe will not admH of eole^g here into ^tatpfo*-^ 
oeaaef oaiculatiMi, and ais, at any rate, it would not periiaps be easily und^v 
stood by the dass of readers for which these observations are Intended, the 
method adopted in the body ui the Rep<nt of the Committee of the Highland 
Secie<7, which was eonsfdered simpler than that in the appendix, shall utone 
besMlvirted to. ^ 

tTfae rate of*8iofcness being found in the way already mentioned, and-Mie 
rate of mortdity frsm an aven^ of the Ndrtfaampton, Swedi^, and Cariille 
tables, it was 'Oakukted what L.1 of atmuai contributions -for fifty years from 

» this vtiete being diMly intoided for those who may not be fiuniUsr with dedanals, It tis# 
been thought pioper to give the foUowiiig rule ^— 

** To conrert dedmels into shiUii^ and pence, doidile the fiist dechnal on Ihe right of thepotot 
for shillings, adding 1 if the 2d decimal be 5 or above it. Consider the 9d and 3d decimals ^deducting 
M if 1 was added to the shilUngs), as £srthfaigB, dimhiishing this number by 1 if it be above 12. and 
less than 87* and by 2 if it be above 38. The 4th decimal may be ne2lected.*'>-HJj^. Soc, Report, 
p. »6, 197» 
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memWro cMlering a sdeiety 9^21 ^ean^age^ would kmunmi to mkh iatMtsI, 
iriMtttiw«iflrviTot««M«id at tU4agr«#tQ, asd alao afe tlwcbstkoCifaaiait 
menlMr I aiutUlMwivtwbai'Ik.l of w«eU5D«kkaU«iKBBoefiidte eMkl>CltlttM 
meliibtet diuelntfiidmH%-twi|d .fimiiit to^idtb Intansl at|0 ^ aij|o^.«^tian 
a^^anoe ^li.! Ibreaekd^adi^wattld amount to wUk intereflM^trtheHlMilht 
of Ui« kMt ttnkbetc Fmhh eompariiig thesev it wasHnmdf ih^, tfaaltjif^j^asht 
ni^abetf w«Mr'ta 'pii^rah' kiiMal eo«(fUNttnii af £»i, frau ^aaHHeadq^fiita 
2l8t till concluding his W^ ymxbS a^ shoiitd ba live a»loilgytHndltitiB to 
cease contributing) such annual contribution would aflford a weekly aUowahce 
during sidciiess from tl to 70, of ^1 : ; 7 ; 2dj that a like CQfttriJ^«Hf9>fTWWM 
afford to eaah surviving member, during life, after his 70th'3reaEv«^e^at»itti- 
tym permanent annual: ^owanoe of 1*58:0: 2|Stnding;f»dvi^ tbaift. 
like annual oontrflRition w«»uld iffotd a mim payable at tliedMitft<0f tttkh 
memberof|4.59:19:2. * ^ ' ' 

In order to illustrate fhiese ealoulations, • and to exhibit, ki tbc^s^tikBt 
form, a vie^ biPthe cburae of affairs in a Friendly Society, It was rfeiolV^^to 
" adopt the supposition of a society of persons entering in the 21st, year of 
their age, and continuixig united till all the members may i)e svMK}sed^be' 
dead, the society to commence with 1005 persons, and to Atoit qo ^tureifn- 
trants. In tracing the progress of this society year by year, till all its mein« 
bers, accordfiiqg to t^aie table of mortality, Sdayibe §uiiq^osed to be dead, tj»fre 
is seen the accumulation of its stock for a lotig peribd, ikea ita4fanin«ition, 
and at the death of thef last mambear, ita final e9tiD^k>Bu H^ooe tke peftna 
are gilvien- to draw conclusions applicable to all Friendly Societies at whltt. 
ever age entrants are admitted ; for the same terms of contribution and aU 
lowwice<Nkiilate4 fiNra'aodeity whidi admits no new members, are ajq^Ucable 
to % aeoiflty which is continually recruited by new xnenibers of the ags for 
which, the cidouiations are made, or to a society admittifigmeBriMss at kter 
ages, upw payment of a proper fine er r^ulatlng payment. *'* With a view^ 
also, taraffoammadate the paofmeata to the ciicumatancaa of every iadividiial». 
the cmitTibutioas were oontemplated under three different aapeots t ^^ laty^as 
paid and accumulated annuaUy ; Sd, as superseded by a nngle payment made 
at the «amnicaoement of the acheme, in lieu of all annual eontribuiians « and^ . 
3d, as supeoaded at aay later age, between aO and 70, by a single, paynaant . 
then made in lieu of all contrftutiaii alter sueh later aga« •¥" As eaq^hiaaiar^ 
of th^^caldilatioos, munerous tables a&d mles are given fer all the fimr 
sGbeoea^ and finm which there aaay likewise be ^deduced, by the ^or^iimry 
rules of Proportion or Rule of Three, the necessary contributi(maibrumy 
other alloarancea than those thevdn assumed* As tlie tidndar form, however, 
will iUuitrate to ordinary readers the operations of a Friendly Society 'mora 
iMiootiiF thaBt«ny* brief set •£ rules wUoh could hese. be. ginen, we have 
compiled the following table from those of the Sickness Scheme given in the 
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TABULAR VIEW' 4>f Me Commencem^t, Fr^Ptis9, ^in^ Tmtti^aiim of a 
and Allowances Jor Sickness from 21 to Jl years 4^ age^ nfhen ^he^Smkness 
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By thto UMe k wiU be percehred, tii«t> with tliewhrance of age^ tke menu 
bM («stiilii»^) «f« tfftfiy 3/«ar ihMi>iifcii^a»y iltath, «nAtlie«ldMai <«ot a) 
is ev«i7 TQAT inoretting * ; lutnce^ while the moMmk incMp (odL 4;»dtiinaiii%' 
the eK | n wai tiir e ifioL4^} inr ta ieg liJviJl be. iihMvke pcntiv^d, boirereiv 
that when 4 pei «eiit tnterett Ko^C^) ie mddedto the' contfibutloiis (opL lk% * 
and also 4 per cent intcceat (coL II.) to the diatrMMrtiona (coL la), and wbe» 
the toial amount of the twoliMer (iceL 12.) ia deducted ft«a»thea«oi^t4f 
the two Ibnner (eoL 7-)9 » hirge bahmce (eola. 18. and 14.)wiUrfiirMany yoeia 
be 1^ hi lhTour<^ the anrflTh^ iMBibefB ;— that yria^baknoeviil aednndKbe 
at ihrat very rapidly, but afterwards more skwly until the i^ of 64, when it 
wm begin to deoreaee v-that at the age of 71 (in the raiddie of wOikh year ef 
age, both tfontfibatteni imd allowaneea fi>r ^dtneaa wece celoidtted to ceeaeX 
it wtil be wholly exhausted ;— end that then both the ammmt (coL 7;) of the 
cootribiitien with interest, and the amount (ooL 11.) ef the diatoihution, with 
intereet, will be foimd exaetly te equal each other* 

Tfals'soclcty, tt has been stated, is eoppetodto ha^ begmx iHtb 10ll» mem- 
bers, «U at the eomuenceiMnt of their 21st year of age, <yr rather, ow^ te^ 
the contiUmtions and ^Uewancea being oaosidesed oa payabAe-at varknia tatee^ 
in tbeyeaC) WitiilOOOmemhera^bemgtheavfeiBgenuniberidbreia theMMttKV 
of that year of lage, and to hirre admitt;ed no new entrantaft^am its dbmih^AceM 
ment till ita tennination »»>.gircomBt4meea, however, which ere not likely^eter 
to occur in actual praetice, and the conclosinia may therefi>re perhaps at fiiet^ 
right appear to be in appHcab ie te the operations of real societieib TMs latge 
number of members was assumed for the sake of avoiding the awkward and 
imnatural appearance of fractional parts in the annual mortality, which would 
necessarily have resulted, had a smaller number been taken ; and, wlthreu 
gaid to no new members being supposed to be admitted, it wiU be ehvtods 
that it matters not whether the ori^oal entrants had remained the aole mem*, 
hers, or new ones been admitted at all ages, provided each new meBi4>er of a * 
higher age than 21, had paid— either a sum equal te the stock whkth the coi^ 
ginal members had in the society, after defraying all their aHowanoes, when 
they arrived at his age,— or a single or increased annual contribution that 
would ultimately amount to ity-^r should have only been encitkd.tQa loWer 
rate of allofwaace than the eariier entrant, making the same paytutot 

For ezami^ the standard annual contribution of the original menfbets be* 
ing li* 1, and the weekly sick idlowance li. I s > 7* when the society has been- 
ten years in ezistcnoe, and the^e membem have reached the middle «€ thialr - 
31st year of age, th^ would then have a total capital of L. 4701v09§ KTabie,- 
coL IS.) or la. G.22S4 each (col. 14.), and this sum, it has been shewn, would, 
along with thehr future oontributiona, be all required to defray thehr futui^ 
all<yirences. Now, as a member juat entedag at that ag^ has, with A v^y 
slight d^erence (owing to his being then in health which sdme of t^e fil«t 
members may not now be), the same chances of sickness and death in time to 
come^ with the erigimd entrants e^ alive,*»and as his ftiture contributions 
are of less value (coL Ilk) while his future distributions are of more value 

» By this coluinn> the aggregate amount of sickness appears to be every year diminkhing, firam 
the 21at to the 88th year of age, but although this Is the case with regard 4o the sodety as a body, it 
willta0found» upon dividing the sickiiesB by the numbecof memb^aHve each yeai^, not to be appli- 
cable to them as bidividuals :^6ee the table of the Law of Sickness, with xeference to an individual, 
given hi the Number of this Journal for July 1827. 
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<col< il6.) tp t^ ^9ciet7 t^an tfae^ would have been at 9l»— it iv e^Fideni) th«t, 
to leceive equal bene^ with those members «4io entered at that age, he should, 
either pay upon entrj an eq^ializiag sum of L. 5^934 (od. 14), whidi each of 
ih» -ethers has akea^ aeeiimubted, and the standard yearly conttibutien of 
1m 1 alterwmdi^-^or an increased annual eootrlbutton of I^ I.(8t6l^ (ooL 17*})r 
««<rieefllve aiedoced dl0wiiB«e of only L. 0*788108 (cd 18*) 

▲f £NenMr^.xeDMkfk6d»lL'icas readvei by the Committee of thaJBigUand 
Seeityy feeaa the ret<ufns yfei tling no proper dato for i^dduhitiBg, with, an^fi 
degra&jil>aedlffacyy the rate! of si^ness aliofre TO, to tesmliiate the sicki^s^ 
sehene at that age, and to proiride for an annuity to sueh ro e nnh er s i^^ie«il4 
suffviye it. By oolman 3. it will be |)erceiyed, that, according to the ^^ate of 
nrntality adtqitod, »o leaaOMm 818 of the erigiioil 1000 nientbers would stUI 
retnaife alive at <Uleiage of f I, and wht> cenaequently would be left unpar<iMided 
fot Ut old age ai«i kiilnnity, bad fhej not alsD conteibuted to the aanuHy 
acheme. This is wlslied to be partictdaily remarhed^ as very C(«sidefiaUe di£< 
fiGNltgrlHM>b«8n-e]9«ii0Qeid in atto»Yiti»g to oMviaoe aodcty iMSibeti'of 
the HeCM^ty ef eentilbul^ fe an amiid^^ to oottsienee eren at the eail&er 
agM«f 8^^ 65,...^ thefomer of which ages the«ew«Uld be aUracnH; of the 
1000^ ffhe cemnmiced centr^lHiting at 31 no feas than dtS^* «nd at th* l«kter 
age44a< ll^iliiasluetrtnoetace&ftributefimittaMniity, arises .ftom Ha hdlDg 
siqipesedthat S^j if any, of the^worid^g dasseeitill snrvHv these advanced 
agea ; but^ hft refutation of this ot^aseoiia idea, and in oonfirmation of the ac- 
ourpiQ^ eif the tahle4 Twe need oidy reifinr lo the greit number of M pcnsioneia 
ftmk HmtaHary m& niiry» notwjthatandhig the kmmn^fable datigirs of sea and 
wurrimdttf ethers^ both nudes and females, who annnally become inmates and 
oi^ptnsioiteiis of tiie woxfediouses and ether public charities 

Mtifimg l^us endaaiivured to exhibit the epeiatiotts of the Sicfcneaa Oohnne, 
we>«N|^ ttemi {^reeeed to tmce in the saaae manner those of the Annuity and 
FunaraKSehemes, bnt as this would be tediou^ and pnrfaiqn ako unneeesaary, 
tb^eoEklributions for each of these benefits beii^the aame as the ode iar aidc^ 
nesa* j^iereahaU be aiatfely shewn the pxogcess of the total and iodiiFidualcatd. 
talmf each of these ftmds* 

It may be premiaed» that the number of members stated to be annually 
aUye in the Annuity aod Funegral Schen^a, is somewhat difieient fiwm that 
given ^the ^idmest Scheme. This aaiaes from the nwnber alive in th^ left, 
ter aeheioe helag taken 4n the ndd^e of the 3rear, aa was done by the Com. 
tnijtt^ of the Highland Society for all ^ (»Gheme6 ; while here, the numW 
aliiiejin tbeAwniity and Funeral Schemea is ^rukted for the ixginnn^ ef 
eaiAitirearv after the 81at yeax of age« l?lds has been ditoe, with regaid to the 
Hmend alUrwaitciey to atM the diacrepancy afladed to in the note at p, 868* 
of the B^prt of.the Highhmd Society, where it is said, «« that the difference 
betwixt tiie result by the common mode of calculation, and the one adopted 
in the Report^ is owing to the manner in whi«h the average number of tivuig 
throughout the year ia taken, by which it happens that the number of deaths 
is not always the exact difference between the sucoessiTe niunbers of the li- 
ving.*' The effect of this is to make the indivlduid values less in the earlier 
ages, and greater in the higher ones. The following Tables, with these divi- 
sow, were found among the papers of the late Mr Skirving, accountant, which 
have been kindly communicated to us by his widow. 
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TABhM shewing the Annual AcpunwJatian or Vt^ue qf the Total an4 Jadhiduai^ SItock in 
the Annuity and Funeral Schemes from 21 to 95 years qf age, arising fronf. a Yeairif/. Con- 
tribution to eaah Scheme of £1 from 21 to 71 ^^ay*' (ifog^t when the Conlfifiutwns cease. 



1. 


2. 


Annuity. | 


FUNBRAL. 1 


1. 


2. 


Annuitv. 


FUITBRAL. 1 


3. 


4. 


5. 


6. 


3. 


4. 


5. 


6. 


1 


^1 


Slock of the 

Society each 
ywr. 


Stock of 

each 
StaBbs 
yearly. 


Stodcofihe 
Society each 
year.' 


Stock 
of each 
Member 
yearly. 


1 


Ii 


Society icach 
year. 


Stock «f, 

each 
MtmtKv 

yearly. 


Sodetyeacti 
year. 


stock 
ofeacfa 1 
Memba \ 
yearly. 


2\ 


1005 


£ dec. 


£ dec 


£ dec 


£ dec 






£ dec 


£ dec 


£ doc 


£ dec 


22 


995 


' 1040.000 


1.045 


416.433 


.418 


59 


552 


7597a323 


137.627 


155S9.137 


2a241 


23 


985 


21 f 1.260 


2.143 


839.123 


.852 


60 


536 


79574.896 


148.461 


15780.754 


2a442 


24 


975 


3214i848 


2J297 


1268.319 


1.3^1 


61 


520 


83307.012 


160.1^06 


ism^tm 


30.699 


25 


965 


4352.342 


4.510 


1704,285 


1.766 


62 


504 


67171.772 


172.959 


16136.708 


saoiT 


26 


955 


5524.732 


5.785 


2147.289 


2.248 


63 


487 


91174,483 


187.216 


16237.947 


3a343 


27 


945 


6733.721 


7.126 


2597.613 


2.749 


64 


470 


95319.622 


202.808 


16335.560 


34.735 


28 


935 


7980.^70 


8.535 


9055.549 


a268 


65 


452 


99611.847 


220.380 


16S25.60d 


36.141 


29 


925 


9267.096 


iaoi8 


3521.403 


3.807 


66 


433 


104057.041 


240.316 


162«4.069 


37.563 


30 


915 


10594.580 


11.579 


3995.492 


4.366 


67 


413 


108659.243 


26a097 


16108350 


39.003 


31 


905 


11964.763 


ia221 


4478.144 


4948 


68 


392 


113424.733 


289.349 


15862.312 


40.465 


32 


895 


133r9.354 


14.949 


4969.703 


5.553 


69 


370 


118357.962 


319.886 


15521.196 


41.949 


33 


884 


14640.128 


16.787 


540ai66 


6.118 


70 


347 


123465.640 


355.809 


15081.198 


43.462 


34 


873 


16347.893 


ia726 


5852.728 


6.704 


71 


324 


128753.706 


397.388 


14599.661 


45.061 


35 


862 


17904.529 


20.771 


630a634 


7.313 


72 


301 


115020 128 


382.127 


1374a462 


45.679 


36 


851 


19511.990 


22.928 


6761.134 


7.945 


73 


278 


102124.829 


367.392 


12865.235 


46.278 


37 


840 


21172.310 


25.205 


7225.496 


8.602 


74 


256 


90101.341 


351.958 


12007.996' 


46.906 


38 


829 


22887.602 


27.609 


7696.991 


9.285 


75 


234 


78924.203 


337.283 


11116.467 


47.506 


39 


818 


24660.066 


30.147 


8175.906 


9.995 


76 


213 


68566.939 


321.910 


10251.634 


4ai29 


40 


806 


26490.949 


32.867 


8599.142 


10.669 


77 


192 


59062 344 


307.611 


9352.207 


48.70t 


41 


794 


28382.587 


35.746 


9026.826 


11.369 


78 


172 


50444523 


29a282 


8479.160 


49297 


42 


782 


30337.410 


38.T95 


9459.138 


12.096 


79 


153 


4262a288 


27a616 


7633.549 


49.892 


43 


770 


32857.947 


42.023 


9896.263 


12.852 


80 


135 


35645.698 


264.042 


6816.468 


50.492 


44 


758 


34446.825 


45.444 


10338.392 


13.639 


81 


118 


29409.439 


249.232 


602a06t 


51.094 


45 


746 


36606 778 


49.071 


10785.727 


14.459 


82 


102 


23949.364 


234.798 


5272517 


51.691 


46 


733 


38840.649 


52.997 


11176.118 


15.247 


83 


87 


19175.856 


220.412 


454a 067 


52.277 


47 


720 


41160.355 


57.153 


11568.605 


16.068 


84 


73 


15116.379 


207.074 


3856.995^ 


52.83^ 


48 


707 


43538.929 


61.682 


11963.271 


16.921 


85 


60 


1167a830 


194.647 


3200.637 


5a344 


49 


694 


46009.526 


66.296 


12360.204 


17.810 


86 


49 


8827.758 


180.158 


2642.738 


5a93? 


50 


681 


48565.427 


71.315 


12759.494 


ia736 


87 


39 


6526.287 


167.341 


2124.880 


54.399 


51 


668 


51210.044 


76.662 


13161.236 


19.702 


88 


30 


4675.739 


155.858 


164a664 


54.95i 


52 


654 


53945.886 


82.486 


13502.131 


20.646 


89 


23 


3233.821 


140.601 


I27ail3 


55.570 


53 


640 


56776*601 


8a713 


13842.101 


21.628 


90 


17 


2156.546 


126.850 


955.097 


56.182 


54 


626 


59705.985 


95.377 


14181.110 


22.653 


91 


12 


1337.837 


111.489 


681.51S 


56.793 


55 


612 


62737.985 


102.513 


14519.121 


2^724 


92 


8 


788.036 


98.504 


45935) 


57.419 


56 


597 


65876.704 


110.346 


14793.734 


24.780 


93 


5 


397.238 


79.447 


290.655 


5ai31 


57 


582 


69125.372 


118.772 


15063.732 


25.883 


94 


3 


171.801 


57.267 


177.568 


59.189 


58 


567 


72488.387 


127.669 


1532a»30 


27.035 


t 


1 


5aoii 


5aoii 


59.956 


5a958 



It may be mentioned, that the rapid aceumulatlon of total and indiYidual' 
capital which takes place in the Annuity Scheme, not only arises from the an- 
nual addition of hit-erest upon the capital, but also from the surviving mem- 
hers acquiring right to both the eon^ibutions and accruing interest of those 
who have died. The accuhantation of capital in the Sickness Scheme is^lso 
owing, In a certain degree, to thesamfe eause? but in the Funeral ISchefhie, 
theii^nd is diminished to the stti*vivors by those wlio die in earty Hfe.^ The 
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payments for this allowance are calculated more directly than the other?, 
ti^tf'ltiS^^^brtrfliiy 6f a person at Any given age'liVinjg t»> a tiertahi 
WgS^ %e>,' 6r^tipdi?i the nun^r of years wMdi, ^akltig Tivea of the same 
age; 06)^ 1^^'afhoth^, satyarie of those lives may be considered as 'sure of 
eajayliig,-Uhu8« whu li v e treyt>nd ^ thiflj -period eujuylug - aa much nnjrc,-*la 
proportion to their numhexs as those l^ho Mi short -^^ it eirfoy less.^- It 
will therefore he obvious, that, as na disbursement is .made from the An. 
nuity Scheme till each surviving member reaches the 7ist year of his age, 
the capital of this fimd mu^t accumulate very rapidly fof a number of years 
after. the commencement X3£ the society, and that the survivors must be 
very great gainers by every death which has previously taken place. On 
the other hand, it will likewise be obvious, that, as the disbursements of 
tbe funeral Scheme are calculated to oommenice with the very instltutkia of 
tile <beiety, tfee cajntal of that fimd must accumulate 'much more^owiy, 
and that a loss will be sustained to the society by those Who die early, which 
mu3t be, again compensated by those who live to old age. ; Hence it follows, 
thaty in the Annuity Scheme, those who die^soon are gre^ losers, tmd those 
who iive long are as much gainers ; while in the Funeral Scheme, on tb^ con. 
trary, the representatives of those who die early are gaii^ers, and those who 
live long are lo8ersy-*-the younger class in thisj9cheme receiving mose than 
they pay, and the older class paying more than ihej receive. 

Such being the nature of the operations of these two schemes, and to a 
certain degree also of that for sickness, it would be of great advantage, both to 
the members individually and to the society as a body, that, alongst with any 
benefit during sickness or at death, there should likewise be assured an annuity 
in old age. In this way the members who should be favoured witii long 
health and life, and consequently be losers by the sickness and funend 
schemes, would be as great gainers by the annuity scheme ; and the society 
tr«iild also be in a great measure protected i^aix»t Uie admission c^ bad lives 
and premature allowances during sickness and at death, as none such would 
choose to pay for an annidty which there was no probability of their ever en- 
joying. This combination of benefits, too, would greatly tend to diminish 
thatJBpedes of imposition so frequently practised up(m societies, of understa* 
til^ ages at entry, and which there is frequently no possibility of detecting ; 
for few insuring for an annuity would understate their ages for the purpose 
of nt first saving a trifle on their annual contributions, while they would ulti* 
mai^y run ^e risk of loss by their amiuity b^g so much longer deferred. 
Laying, therefore, entirely out of view the necessity for providing for old 
agjB, it will be seen that it is only by having an annuity combined with the 
otfac^r .benefits that a sodety will be safe from imposition, and that the mem* 
hers themselves will be insttnti of an -adequate return ibr their contributions 
toi^he.iickness and funeral schemes. 

, It is trusted that enough has now been stated to convinoe the members of 
Fiiend^y, Sodeties that the rates (^both sickness and mortality arejouifih lea* 
in the e^wrli^ than in the more advanced periods of life, and that the centric 
but|o^a4it the commencement must therefiaarebe either gceatljniore than is 
nepfssarjr at first to deHray the allqwaiwesi. or that the former must beincreiBcid, 
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or «i»» totter v«dHc«l,«a the meml^eit^dyftaQttiii^i^ Efeitt tfe^^ x HitWi U riy 
imtMBmbenA, ihMt^ if • atdetf V ive^iy mtk aUovmnce W«i%<lk^'«aBii^B«M m 
thtwanmtXe&ittihMim^ thttnovmt tkatw^iM Wamudlyrequirad hytM tte 

jidr neiabem btftwcep 60 Mid^ jWfa««Ctg«ir "w^^ 

berinilie fladetrfbdivieMi thoMagMWom irxctiive nleari^^Mtdk Uie«noiHit 

.TBUiim MMCwiui miire ttnD/lw tisic* th^anMMjiit ( and slw^TeitimtiLi^e 
tke aame aaif •aiAof ilie mcmbcav of Ibat (^lik wan^ to me^e taa/at ^m Mim- 
iMvtimeitlieAmoiiMtofysonavaipSTlneiiki Tbabirillilteirtb^fiilkKTof tiue 
opinkon abvajsliitherCo haid, tluii as oaeiiembor feedMseaU aiMiber jovng^oiv 
«ould onler^oiid in tfait waj the allAwaaees to thefiNmei' woold he doAsif ed hy 
the contribuliMis of the latter. It vill be Men from the aihoY« aren^ea, that 
ncikher,^ nor tfif» aenbcrs of the daises h<dow 40 jears <^oge^ cut atjpfioift 
ant meaaher of eeeh of ihe dassaefrom 50 to shore 79 years of i^ r ^r, ^ 
iheav^n^esaanii sickness of the whole memheias hebre^n*20 and aO'jri^n of 
a^eis e(|uai t»4 days 3 houtt to eadi^ and the jirenge annual ffefatess of 
those bet^roen 80 and' 40 yearsof age it e^sal to4dsya 10 honmto^iKh, then 
.48n OBly remain a hahMaceof theyesiri^ ceiH^dhittiobs of «adi of ^e lo^Hbor 
Glasae^^to2dB0«^l hou^' ^k-aseBey^aDdiabaMtMeef Iheoonkributtons 
jof each. <if the hitter dass eqiiil t6 9 di^s 1^ hours* siek ntoskey. Hov^ then, 
can Uiese small bahinees deshicy tibe stdk stttumneti' of e«e wtek» fene wedm^ 
and aixtcflo wedES, xeqnbediyyeadtof tybemeitiNesifi the three dasails jl^ve 
^ years «f appeP It will thus he seOn b^iir spdeties who hed afmoMiteted 
liltle or no ctfAtal have gone so rapidly to ruin whaHeri^ Hmf tmm to hare 
a nnnriber of iM miftabHrs, imd erased Co ehtsin yomig e^lissfitft. 7o JMoen- 
•ti^ irtoit theaceumuhitU^n should be, H io only nofcessary, wjth the J^tamibrd 

the aacMly wiahea to establish, aild to akmlate whiHier these trills c^ui>. 
raiantio each other during the whole of l^t the ataadsrd lite i# sidbiase 
hewg takem or any other rale wldi^ expedeHei^ an^ hare shewtt is he a|i^ 
plicd^ to then* own dzeuaistanees. It wWL thur he known what |)sihuieo i^ 
fltoek eich nend>er ait ef'ery ^ge should hane tA the aadieiy^ and ly cd^ls^ 
ting every three, fiive, or seven yeezB, a^at l^e taM of thear b'iltei^ shOaid 
asBQUid; to, and eompadpg thett wM the wiiJdty^ aehftai iWiidr in posotaaAMi, 
it wndd always be accun^y kaowtt how ihr l^eatock was ieap^ng pkdtwMi 
the niiashsr imd agaa of the asjeari^era. I^e in^rtaaee and method of ^r. 
finaBrngaachaa ImMstigaliaw we tiiail now s*teMpt hriefly to ex|]^^ 

Balance of a Friemdhf Sockfy'^ 4^atrA 
itk wcMlmaMt»hei2idispeWB0h]y^Bei»imi7 1$!^ 
hcfit by esoery^Mlv^idiiat or eomtMOiy carryhig on hvshnss^ fMrtieberdtegthe^ 
transactions, and perio^cally ascertaining the ttflcte of their attdss^ HVItiioifl; 
such books no d^ee of accuracy or chance of success can be expected by those 
eaihaiko d in etrfen the anost ordinary mercairtfle transactions, and as' Mttle, if 
nal.eii!ettleBSrby a.«ott^)any engaged hi l^traAe of life, iidniess^ an^4saift. 
SaaOnMeok^paHf is a Friendly Bisdety, andlts hnihBiearintist he ccmditeted oft 
the.Bsii giiiiiralip«hri|toia8^eeeofadyotfaereoneeftt; thMir td chy, fiUstv^ 
thetiMe ^ndaeflf theconittedities wiaA sneto he purdSMised and sMd prej^ef. 
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IjjiMQTttillirtc nmt»thc recciptu wt tl>e4e>te4tie to tiia owwyiy coBaptatd 
viUir^lMt ggj^nUifaiffe md the dc)>t« due hy theoMBpaay ; and ttoi Um'^bc^ 
fit 0r>Ji»« o.tiie TMiiPW tWMUf tiont pertoditfJJiy Mcw r t a i neil, No^MMMiii 
tefUi^et^cmOd Mmu a pnqicr koovMie «P to ^Mn&mn m m rt i j kmaimmg 
tfw>jww>^r*«dv#ogd»jlie tei «t an j time ob ha»d» togo lfcr r with ite debts 
that aa^bQ-dttfttohinvvHthMit also takiag into sMMmt the stockvtth 
wiiieh be «uun¥Miced» and the dshts whidibewtesttUtehecaUedupoiito 
{M^. ISiftch, how«^er» has hecn the nwthod Uyierto edeptedliy £siBndlf'a»- 
qatkfl I ..the rtosipt and egpceiditims ef the jh9< being nwroftjr^oMpared with 
each ptheiv aad the. balanee in head ascorteiBed, but withant any regaid to 
the fmdwUe ineonae aad dfwanrts of the.fittare. HtSttc It was iiji wiiibte 
that sodeti^ could at any time Imow the real state of their affidrs^ with n^ 
gard to the pirahehle amount of the daims which wens to come agaliist tfaeai, 
or wiien they had too much or too Bttle capital to meet them. 

In omler that FiieadJty SoeMes may be able to asesrtaia tlieae particu- 
lax% it IS neoesaary that the rehitions in wtoh a aoeis^ aad its awinhaw 
stand to each Ather should be rightly underatoad, aad 4hat both ebaakl he fidk 
]y aware of the Intesiest which every individual has> or ongM to haire, at aay 
tinw in the ca{atd* f'tnr money reeei¥ei» societies undertake io pa|r. sameafi- 
tarwards to a greater amount 4 aBdtherefoeajocietyinuatahnyShedebtsr 
to the mffpbens. and they of eouiae creditors^ tiU the thaoand ewentssuirifw 
when the benefits beoome pagrable, and the Bsen^ieasoeaas tolwve any.&rfhot 
interest in the society, or part.ioular d^Murtmeot to whieh they beteiqpad. A 
Fiiendly Society consequently difiers ftiom evei^r other cqa^ai^ In iMs itki- 
portent xeqpe)et» that it never can lose 1^ bad debts of the wMaibem, the ataek 
in hand being always of aeoessilor more than the amoaat of any eootcOaithNtt 
which are ever allowed ^ the rc(gvdatiens to run in amear. A society, hawb 
ever, maj &11 behind in its capital from other cissnmitnm! ta» euch a» mate 
sickness and mortaU^ oocurriag, aad a lovm* sate of anttrast fiw nuneybe^ 
injg ohtatnfd, than weps oaiginaMy ealculated won ; and hence it is neeessaty 
that pijoper books be kept, and poidodical iovsestjgstioBS aaad^ ie aadcrtaia 
whether or not the stock be keofmig up to the requisite amount* 

In endeavouiing to exhibit the natuse^f such an inveitlgBtioii, are shaU 
mer^y taketheSioknessSoheaieasaaeicflmpKlathejtotilaes, 'aniegaia 
havexeooursetotheXahleatpul^j andweiad4^hatthisXMe oaanat he 
better exphdned fiar thepujpcMeiBview^ than bye ata t p wa ynt , <Hha i ^ wiifc. 
ten £>r a di£K»ent puipos^ by Hr Patrick Ceckhwm^ eeaoaatawt laiCdiB. 
bargfa. To his statemait we shaU merdy add the eohanas al our taUe to 
which his remarks aieaifUoahle* 

** It on^yreoMJina to inquire patois #s,<Mf^<t^< o sis »» ^ 
ta<snsf^ of each mtuabor in tM stuckateny^^OBtimc^ Jioir the stack ef 
th^ scfoiety, at any given tine, consists^ of two.|N»lss JKra^iHiiieisnMb 
j^;^ Jj^afiB ^ eqynulat^ fisfl^ l^ past p^ntdbutioaft^o^ 19«)^ aftee payh^ 
t^be chums which have emerg^ ; and, ^tSih. Of the eh^gatiaas of the mens. 
hers f9K ifyax Mure contrbi^tians (poL i& nudtipMed by the aftnahar of aaeaa- 
hcrsincoia.) Th^for^u^of thesemaybecaUad^'Dhe^itfidtnhand/aadtte 
latter ' y^he Fuiid in expectation.' The fimd in hand, addei to the pasient 
Y»h>e4rf4l^fiwds}pexy^d»tio% cahartatpd ft g oo rrlj j^ to the tohlw > aaaili* 
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tH^g|l»Ktj<»l»»>^>irf^ nmwrM %y <hei<i«^^iMWiJb he it mmr90i^' miimbiA 
bji4M- ilff wiBti^BHi < iali iw i w ^M T ^Plii a>i lic i »trti6tt k i M —< fisym^^wn^ 
it is eMy to nee, that the aggregAte amoiMiiie^ Hm % ^ m t if t^itodl^idtaia 
interest of the members,— suppostng there should be no deviation firom the as- 
Biim e d ^ j itfii ^ Cef i ii B irt uff l^i^ i ftrtiio mty , oriWi^ oPhit^resC u^ftnT^i^^h^^lMbs 
dtf asMJiitailltkrhaTab^eH taIftuliiited;..MiriU be'alway»eqaivftl«^t to thea^Unt 
oAitift gios»ft«* -The Menii^ assuf^ te ^each^tffdl vidttiA is that *^ccordlng 
to which his contributions are made, and whkh^'he or hiii' beiiv or nd^iti^ees 
ff^p^ ^ipii^efl M ollAim «9.ii delft iiiHW the fiwdsi vbenivrer. tbetewent-^sr- 
ritff^'jl^'W!jfc!i it becomes pajalite, or, in other wiarda, it is tila ahare of 
the^fllj^ip ^rhSoli, u^ott Ms death or other cotttingency, is wlth^trawii &om the 

concern^ ^ 

I ^' iUfterthe aoeiat^ has existed for any tima» tlie share of stock held by 
r, con^dered in relation to the mode ef its being cootrilmMdj 
r be us tUii plated as consisting of two parts, yiz..^r«<, Hia ihare ef Vie fund 
TcbirrC), "ari^g from his^rmer contributions^ which is equad t» the 
; value of his bemfiki wtiw o the present value of liis fktioe centflbu^ 
ad^ «iSoik%, Tht^ tmkie of hit fktute wmhUMidnt (col. 15.) The sum 
of kbese two'is evidently equal to the present value of his benefit assured 
(cof. Us.) If it be said that, in estimating the value of the mem^ff t interests, 
his. future coatributkns ought not to be li^en into aecottnt, the answer is, 
Uuit tiey^^ur^as effectual secured as any obligation in fiivour of the bociety^ 
heiiittse the non-payment voids the p<4icy ; and, therefore, as well in reqiect 
to the individual as te the society, it is the same thing whether tbe stock con- 
sislb ofsn^neyqMud d#wn,«rfd vested in securities granted by strangei^ or in 
the oMigstions of the members. In siiort, the benefit assured, modified by 
the| circumstances under which it is payable, may, to use a meteaBtBe pfatiee, 
be ^oaaidfred as tlie amoimt due to the member vpon his ^ aoeomniin eompakf^* 
a]i4 hii fiitUM»^£ontrihutiofts as the amount of what is due bp him upon his 

f ^' Thus it Allows, that Hu iniefitst ^ every member is the fftm$ fund or^ 
Mio^f of (&tf J0Ct«4(*.at any time, is e quiv als nt t e <he prmmt vM i mff Um benefit 
asslured, or, ifr other words, it may be expressed by saying, that it is ' «Af kgn^ 
muwre3 paffdNe tn ihe event or under the oirctimekmeee oontmned in the petto^*.** 

' I^ thertJbre, a Friendly Sckdety has proper tables, diewing the amount 
of capital which it should be possessed of for each member at every age, ade^ 
qual^ wiQi iheir fiiture contxibutioBS te defray their future aUowanees, and 
if a pn^er x^ord be kept of Ae number and ages of those tneuied fior each 
hmfMy it wiU be easy for sudi a society to aa e e rt a ki the itri am s — t af I ' lip Hil 
whidi it should at anj time be possessed ot For eMMpk^ kt It he so^^eatd 
that a society has existed ibr some length of tiw that the qdadBttops ler 
the Siiffkiy" *"^ Funeral Schemes have proceeded upon the same data as those 
oMie Tahlts4il p. isa and 14!^,— .that new members of vai^ous ages had been 
^ time admitted, tqpon paying a fine or etttry-money equal to the 



«PaiiiliMeMHkd «' Brphwa^ina sf liw Priw'liiM c< dlitettattii Ihs Smrpke toad of th« 
Duimlih LMb Amwm Society, wjntad ia ths BipBt of tfia Ces^NHw. Ay JfejNlslBk Cock- 
bora. Janury 188."— The italks an in tUe originaL 
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I wli»«Btevediii Cl-^NiA at ^Mb- i^c^iitetnMMMidf in^ tlie 

iwtiiillln 1^ |MMiito.n4 ^4(>.tei«iiini»»ir<i— y ot tiiih u tatm^'^fkiWtbd^ 

i,,|»a»6jB,4W,iflr./'.^i49»i . 

!RiftMMlnadbiwi4£<rtltenMtoMp^iaB*tretlK*ei|lv^lne6hifi^ of ttiH tkufle. 
whi^. bdi^ multiplied liy the oumber of menobaf in qplunm S» fJT* ibB^mmmM^fB^i^tS^ 
i. TlfefiiiiblBoMuiAnS. drtMTia)leatinTOl46, afe'thoeegivenmcol^^ 
which, bdnfflikewiw imdtipUed by th» numter of niipbBrt ia oahmn 1^- glT^ ft»i<imil»ii»it . 






miPihi 



of columm 4. and S. are oicaane the amount of 
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required. 
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48 7 8 


.44.. 


s . 


1« U H 


50. 1 64 
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'21 9 0{ 
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99 19 19 
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42 18 Oi 


18 14 8i 
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23 4 6f 


46 9 li 


20 12 11 


41 5 10 
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Total, 


ft 


2i It 41 


25 12 9 


23 14 5f 


23 14 5| 


200 


£1032 9i 


£954 9 9 



Thuis the Society ought to have in the Sickness Fund, 
Do. in the Funeral Fund, 



Total eflttmated Capital, 



£1032 94 
954 9 5 






tkm ftMMJrin ^mmion to be 

i4te8t9tt«> .... 
0f mcg«l9tiQH oti band! 

Suin of capital actual]/ in possession and in arrear. 
Therefore, by deducting the above esUmated c^j^ital of 

^ThBf^WfmV^ nmmMfAKi itAM}\\m§ lmi%\m{$k wiptuMtn an^ 

•MiAi% mj uuAilMMfti eontlHjg^deSj a surplus of £173 IS 1 

APRIL — XUHE 1828. K 



£1986 10 


24 


£2104 17 
45 12 
10 I5 


64 
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£2191 9 
1996 i0 
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The method «dopt«d in the foregoiiig tahl«, however, would not atto^prther 
answier fotflodeUeB who admitted membenat all agea wi^oBt an eqoaM^lgcn- 
try-mone^, but meielj upon pi^rment of an increaaod annual ooiitrihuti«ii« la 
that eaae, one way of ddculating the atock of each iildiTiduaiin the^afcehoesa 
gcheme^ for example, is as fi^lows :— < , 

It is wished to be known what, stock a society ^ould be possessed of for a 

member who entered at 21 years of age, who is now 30, and who has paid the 

fta«4vd amuial contribution of L. 1, in the interval of these ages. 

The value of the future distributions to a member aged 30, (by the table, 

p. 136. fioL 16.) is - - ' - L. 21.3011 

If he ^^tered at 21, and is paying an annual contribution of li. 1, 

tfiie value at 30, (coL 15.) of his whole future contributions, is 16.6944 

And the difference (coL 14.) is his stock or interest in that fund, -of 144.-6067 

A^pkx^ it a wished to be known what should be the stodc for a member who 
entered at 30 years of age, who is now 40, and who haa paid Uie increased an- 
BUid contiib«tiGn of L. 1.27504 {cs^ 17) in the interval of these ages* 
The-vAliieof the future distribu^ons CcoL 16.) to a^ memb^ 

aged 40, 18 «... L. 26.5806 

The vaUieat40 of a fUture payment of L* 1, (coL 15.) is L. 14.5993 
The aoBual contribution payable by a member eat&^ 
^at30^(eoil7*)i» - - - 1.27594 



The one being multiplied by the other gives the value 
of this member's future contrilmtion at the age oS 40, 
which is . . - - - l^627B 

And this last being subtracted fi*om the value of his future aUow- 
ances at that age, the di£ferenee, or his intoest in the capital at 
theageof40, is - . - * J^fMSS 

Having, in this way, ascertained the estimated stock of each member at 
every age in the society, and added the whole sums together, the total amouht 
would of course be the capital required. 

But it is very probable that neither of the above methods may be entirely 
applicable to every society, as the requisite amount of capital must always de- 
pend, more or less, upon a variety of circumstances, with regard to the value of 
the future contributions and allowances, which it is impossible hei^ to enume- 
rate or foresee, but which must be taken into account at the time of balancing. 
Our object at present is not so much to give rules for performing these ope- 
rations as to shew their expediency ; and if societies once become convinced 
(^ the necessity of entering into periodical investigations of theif aflTairs; they 
will have recourse for directions to some of the works on annuities *, or to per^ 
sons practically acquainted with the subject It is to be particularly observed, 
however, tfaat^ in performing such (^)eratictns, it will not do to take the average 
age otaU the members of a society, and ^ence conclude that the sicknesaaad 
consequently the demands, will be the same as if each member were of that 
age. For example, take one memter at 25 yearfi ^age, ofte at ISS; otf&^iit 45, 

* See the works of Price, Bailey, MUne, dec 
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one at 55, and one at 6ft, the avemge mgg of each of thefe five menbers^ will 
then be 46, but their ff(r«iige Mmm will he OMich more than if* each of tbMi 
h«d been in reality 4ft yean of age. Thus, the average sidcnesa of a meanher 
at 3ft years of agev is 4 days % hours ; of one at 35, 4 days 19 houn ; of one at 
45, 1 week 4 hours; of one at 55, 1 week 6 days 3'hourB ; and of.one at ^ 5 
weeks 4 days 10 hours, b^ng in all 9 wedts 6 days 1 hour ; which being di« 
vided among these five members, give to each 1 week 2 dayy 6 houi^ while 
the average sickness to a member at 45 years of age is only 1 week 4 honrs^ 
or about one*third less. This will shew how the sickness and claims tl^;t&tat 
a society may increase, although the average i^t>f the members, #hen tekkn 
as a whole, may continue nearly the same for a long series t>f years. 

It may only &rther be remarked, wiUr regard to fines andpaytnentb ih ar- 
rear, and calculated on above as stock, that such debts are realty as beneficial 
and secure as if the money^ were actually in the society's possesion ; ^^thty 
must be either all paid within a limited time, and that, too, in general, with 
high interest in* the shape of addHiooal fines, nr fnrfrttummf thf mXmkk |iii 
vious payments is ineuired. These debts tue* tfa^iefere equal to the aamraaoi 
in possessSonj and as they will tdways- form a considerable part of a "sodeiy^a 
capital, the striciest attentioti would require to be pi^ to the boek#keefdx^. 
Indeed, it will be now obvious, fh>m what has been stated, that this is at any 
rate indispensable, for no Friendly Society can ultimately sucoced whose bodks 
do not affi)rd means of ascertaining the amount of the ei^agemento to the 
members by the society, and its ability or inability to meet thenu For many 
suggestions in this department, asprell as for much useful information on other 
matters connected with Health and Life Assurance, we have been indebted to 
Mr James Cleghom, accountant in Edinburgh, whose practical acquaint- 
ance idth all that relates to such subjects has been likewise of the greatest 
service to sev^:«l societies lately established. 

But highly important as proper bet^s and periodical investigations are for 
secnrii^the permanency of societies and Uie due fulfilment of tlieir obliga- 
tions, such books and investigations are no less important in another point of 
view. By their means members wiU be always made aware of their real inte« 
rest at any age in the capital, and will thus often be prevented from allowing 
th^QQselves to &11 into arrear in their contributions, and be expelled for 
non*>payment, which might have otherwise been the case, had they not known 
the value of tlie right they were sacrificing. And here we must take notice 
of what is conndered a most oppressive measure, which has of late been exten* 
sively resorted to by societies against forfeited members, and sanctioned by 
the inferior judicatortes,—- we mean prosecution for arrears. In order to eiia* 
ble the reader to fi)rm a proper conception of this matter, it will be necessary 
to give, first, a brief summary of some proceedings which have lately taken 
place ; and then to state what is conceived to be the real merits of the 
questien* 

Proceedings <jf the Justices of the Peace in the cases of Forfeited 

Members of Friendly Societies, 
A Jfew months ago there appeared in the newspapers the report of a suit 
raised by a Friendly Society at Ellon, in the coimty of Aberdeen, against 

K 2 
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sopifi of it^ members, for payi^ent of no less than fourteen years all^;ed ar-» 
rears, and in which it was stated, that the circuit court, upc»i an appeal, had 
d^ided against the members to the extent of the first two jrears^ ctues, i>e(tig 
the. period duripg which they were entitled to benefit. For some consideraole 
t^^]^ previous to this decision, similar cases had frequently occurred in the J^u^- 
t^e of .Peace Cpurts, but the judgments were often so inconsistent and contra- 
dj^tprjt ^^t no fixed rule of decision could be said to exist, and pfosecutioni 
were by no .means generaL l!n consequence of the report of the above d^dslott, 
boiwe^^er, the question was considered to be settled in favour of the socleti^ ; 
an^, therefore^ several of these institutions in Edinburgh immediately came td 
ibe resolution of demanding from all who had been at any time connected wftlh 
them, payment of whatever sum i^peared firom the books to have been im- 
paid at the. time they ceased to be members, and for the non-payment of whibli 
tl^ey had suffered the stipulated penalty of expulsion and forfeiture of all pre- 
vifiH5 contributions to their respective societies. 

Numerous prosecutions having next been threatened for non-compliance 
with these demands, — which were considered to be both iniquitous and ille- 
gal, and which, if successful, would be productive of the most serious conse> 
quences to great numbers of working people,^pplication was made for infor- 
mation as to the particular grciupds of decision on the circuit. From the infor- 
mation thus obtained, it ii^peared that the case at Ellon had been decided under 
particular circumstances, and that it could not therefore be held as a precedent; 
and, at any rate, that the equitable principles of accounting applicable to such 
cases, had never in any question been taken into consideration, but that both 
societies and judges had acted merely upon the principle, that as long as a 
memb^ is entitled to claim benefit, so long is a society entitled to compel 
paymei^t of his dues. It being evident that this general rule had been adopt- 
ed and indiscriminately applied, without any r^^d to the particular circum- 
stances in which eadi society mig 
the members had entered,— the pei 
their own printed regulations,^ 
up and circulajted among the gentle 
Justices pf the ^Peace for the co 
was shewn, 1st, That the contril 
vance ; 2d, That each member has 
any sum of contijibution he is ev( 
every society is greatly benefited 
sufih forfeiture was in general the 
pulated or enforced by the r^ulati 
4/^ That their former members c 
the distance of months and years, 1 
other ever before conceived to be d 
a special case being brought to trj 
jections particularly applied, — ^that 

ments which had been made, as they held, that when a man became a constl- 
tuent member of a Friendly Society, his contributions could no longer be 
considered his individual property ; that, as long as a member was entitled to 
benefit, he was bound to pay all the stated contributions ; and that having 
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the decision of a judge of a supreme court before them, they could not do 
otbenprise than take his opinion as their guide. 

The result of this case having also been made public through the medium 
of t^e ];iewspapers, prosecutions immediately became generalthrou^out the 
whole of Scotland, but more especially in the capital and its vicinity. In the 
Justice of Peace Court of Edinburgh, there were sometimes thirty and forty 
8u/ch cases in a day ; and the extent of oppression and injustice to which these 
m^aajures led can hardly be imagined. Numbers of poor people, after having 
contributed to these societies for a long series of years, became unable, in the 
late distressing times, to continue their payments, and were consequently not 
only forced to surrender the whole that they had provided for sickness and 
old ag^ but also subjected to imprisonment for non-payment of what was called 
apreaxf. Others, again, who had contributed for as long a time from mere 
feelings of benevolence, who had never received, nor intended to receive, any 
benefit, and who had left the societies from inadvertence or otherwise, were 
Bow.dragged before these courts, and decerned against for whatever sums were 
demanded as arrears. By the'statute 6th Geo. IV. cap. 48, under which the 
Justices act as a small debt court, it is ordered, that '* a copy of the account,^ 
document of debt, or state of the demand, shall be delivered by a constable or 
peace-officer, to the defender personally, or left at his dwelling place ;** and 
in the very summonses issued from the Justice of Peace Court, there is the 
followuig " JVT. B. The Justices strictly enforce the provision of the act which 
requires a copy of the account, document of debt, of state of the demand to 
be delivered to the defender, at the time he is summoned.** "VThen such ac- 
counts were called for, however, the act of Parliament produced, and the note 
in tl^e summons referred to, the court decided, in no fewer than six different 
caises, that such objections were frivolous, and intimated that they were deter- 
mined to enforce payment of these arrears, and to support Friendly Societies 
by every means in their power, as they considered them most valuable insti- 
tutions. But the defenders having threatened actions before the Supreme 
Court, if these decisions were enforced, a farther hearing took place, and 
several of the Justices at length began to express doubts of the equity of 
such, decisions. "With regard tQ this particular society, it was found tbat 
the question ought to have been tried in another court ; and the cases were 
acQordinj^ly remitted to that of the city Magistrates ; but with regard to nu- 
iperpus other cases, it was deemed prudent, in the mean time, to delay decid- 
ing them, imtil their merits should be ferther considered, and proper advice 
obtained. The city Magistrates having followed the same course, the matter 
remains for the present unsettled *. 

Such, then, being the nature and supposed difficulties of these questions, it 
is trusted that the following additional detail will not be considered as alto- 
gether superfluous for their farther elucidation. 

At the commencement of every Friendly Society, a number of individuals 
agree to contribute each a sum as entry-money, and afterwards a quarterly 
contribution for one, two, three, or more years, before any of them shall claim 
or be entitled to benefit ; and should any one die or withdraw before the ex- 

* ^Imdly Societies in Englaod are now pursuing the same measures. One society in London 
▼ery latdy summoned twenty-seven oi its late membtts for arrears ; but the Magistrates, ftreili the 
importance of the question, also ddayed giving any decision. See the London Trades Free Pre- 
newspaper, 34th May iaS8. 
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piraUoD pf the »|,ipulated term, all his contributions become the property of Ihe 
sqc^tY* Xi is aUo agreed, that each member shall be aOowedf an indulgence 
of fo\ir or five ijuarters before he can be expelled for non-payment ; ami 'siich 
npjj-pj^yment has been uniformly the only intimation ever given' or required, 
whei^ any member intended or was obliged to leave the society, ^thieseafe 
i^sj^aj^y all the stipulations with V^ard to contributions, resignation, or expttl- 
siorL and of. course apply equally to the future as to the original members. 

Befox^.a member, therefore, can become free^ or entitled to benefit,' lie 
i)ust have paid,jbe8ides entry-money, one,' two, or three years' contributions 
i^n advanc^.f and it is out of these, that the society afterwards defrays the 
allowances^ in the first place, until they be again replaced, and generally more 
than replaced, with the interest of the remaining capital, and the future contri- 
butions as each quarter-day arrives. (See table p. 136, cols. 13, 14, &c.) Siiould 
any member fail to pay regularly, he is charged high interest,' in the shape of 
a fine, for each neglect, until the period of forfeiture ; and should he fall sick 
or die before forfeiture, the arrears and interest are deducted ofi^ the first of 
his allowances. 

It will thus be seen that no society can ever run any risk of loss by mem- 
bers in arrear, it being out of the advanced or ptist contributions that all their 
claims fall to be defrayed, — that the current contributions, or those in arrear, 
are deducted by the society off the first of their allowances, should any such 
be required, — and that, should a member be ultimately expelled for non-pay- 
ment, the society is much more than repaid, by retaining the whole of his 
subscribed capital before he became free, together with his share of any accu- 
mulation which may have afterwards taken place. 

If any fiurther proof of the accuracy of these remarks were wanting than that 
afforded by the tables and explanatory observations on p. 136, etseq. we would 
particularly refer to Mr Cockbum*s lucid statement, as quoted on p. 143-4. 

It is said, however, that as a society has the risk of a member's sickness 
and death during the period he is In arrear, so it is but equity that he should 
make payment of such arrears, and then, if he chooses, withdraw frorn the so- 
ciety. In a proprietory assurance company, where the assured hav^ no inte- 
arest in the capital, were an insurer indulged with a delay in payment of his 
premium, at the same time that the company held themselves 1i>ound to him 
d;Uring the interval in benefit, such a rule would be just ; but ii^ on the other 
hand, this same person held a share in the concern to a far greater amount 
than the sum he fell in arrear, it would not surely be attempted, upon his 
ultimate ^dlure in payment, both to seize his capital, and also to prosecute 
him for his premium. But this is exactly the course which is now proposed 
to be adopted by Friendly Societies, for as these institutions are niutual as- 
surance cpmpanies, every member has a share in the capital ; and before any 
one can be entitled to . cmim benefit^ h^s share must exceed the amount of 
^uy arrears which be can ever be. due. This stock arises, as before stated, 
fisst from his contributions before becoming free, and next from the progres- 
sive increase of the fund. (Table, p. 136 & 14a) He, therefore,, at the J)e. 
^niiig, advances money on the faith qf the society, while the society, on 
the other hand, allows him to run in arrears on the security of his stock; and, 
as already mentioned, a forfeiture of such stock is incurred, if these arreiurs 
ftre not paid within a specified time. 
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Bjut ij* bas likewise been said, that were a member to fall sick while in ar- 
T^r, h^ vai^t spon di:aw put^ from the society a great deal moi^iha:]^ 1^ ^hidre of 
t|i^ capitaL This iargument, Ijiowever, might as well be appUe'd to )/neinbe^^6 
^^fl^ruW as to those who are not regular in their payments. 'It MVak vt^ in- 
tention and use of suc}i societies, that some members shalT rec^tvd mii^ ^bi^ 
^^^ others; .and it will not surely be pretended, that, without so&^ sti^ial 
agre^m^ift, those on whom sickness has fallen would not haVe the stttoe tight, 
age^ fut^d payments alone being considered, to an equal share of the ^ock, In 
the event of a subsequent division, as those who had never received a^fiirthing. 
^s all the members, therefore, continue to have an equal ri^t Ib'the'^tih!^, 
<in thq old societies at least), so long as they are coniiecicd with' the iiistt- 
tu^ion, and as the managers can always retain payment of all atrears bffthe 
f^llow^ces in the event of sickness or death, a society, even iii' iUi^ p6it^t of 
view, runs no greater risk with a member in arrear, than with one Who is Hot 

ilve^ry Society, therefiwre, is greatly benefited by every surrender oic fol^- 
ture that occurs ; and this is so well known by all the higher dasses of Mu- 
tual Assurance Associations, that very considerable benefits are always ddcu- 
lated upon, and do arise, from such forfeitures, although with thefm no entry- 
money, and only <me year's contribution, is paid in advance. 

But, fiuther, the practice of retaining all the stock of a member who wishes 
or is obliged to withdraw, has been even acknowledged by the more respect- 
able assurance associations to be unjust ; and, accordingly, the greater num- 
ber of them are now in the habit of purchasing the policies (j.«. returning so 
much of the past contributions) of such members as may find it inconvenient 
<Hr unnecessary to remain any longer in the institution. 

In the Beport, too, of the Highland Society, while it is stated that forfeitures 
appear to be indispensable in Friendly Societies, being the only practicable 
metpis of enforcing regular payments of small contributions, it is added, ^ were 
Friendly Societies once established upon correct principles, and accustomed to 
ascertain periodically the value of the individual stock of thdr member^, it 
might deserve consideration whether it would be expedient that thedirectdrs 
should have a discretionary power to purchase up, under some reguldtM iilbiite- 
mept, the interest of members who are going abroad, or who hare bocokne 
permanently established at such a distance as renders inconvenient the mdn* 
tenance of their accustomed relations with the sodety. An arrangemeilt of 
this kind would obviate a general objection which firequently leads young 
men to postpone to a more advanced age their entering into societies*.'^ 

Several Friendly Societies lately organized have accordingly adopted' this 
regulation. Heriot's Benefit Society, for examine, (whose rules were sane* 
tioiied by the Quarter.Sessions of the Peace for the county of Edinburgh 
91st November 1826), ^ve a table, shewing the pecuniary interest of each 
member at every age in the society ; which is for one at thirty L* S ; 5 : 1 ; 
At forty, L. 8 : 6 : 6 ; at fifty, L, 14:16: 6, &c ; and, should circumstances ren- 
der it necessary for any one to leave Scotland, he may either continue a 
m^ber, or^ upon rellnquisldhg all fiitUre claim, receive three-fi}urths of his 
stock at the time, after deducting all arrears. 

dAe Edinburgh School of Arts ^Friendly Sodety, an initltutton Just esta- 
blished upon the most accurate and scientific principles, has also stated in 
*. Report* p. 89* 
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tb«i(r>r6guiatMHi«4 ttkat, if ai^ member ttliafy the twtwiittee thMlie is t«MUr6fo 
to contiiiae Ms cunlrilMitions, or is i^ioui td Ititt^ Scotldtafd, ttsol m4slve^ofr«ka« 
aocomVt^ dissolve his connection "with die Society, *^tbtt6iknMUt^tiMl 
bebtitlMdzeil to purchase tbe interest of any ^odi member fbtraifutil toat>eKi 
ceemii^t«rM;Mr(li^of the <i^alue tiiet^of^ aoeoi>di]ig to the kg€ioeUm>]psurt^>»t 
the time, the state of the ftinds at the last period of tiiv!estlg«li«n^' and the 
tables of the f^od^y.** For exanq^e, an imHTi^oai wlio Ototefed gt ^t^yura 
ofa^V ftttd #ho has tn^o sbaies in the Sickness Fund, tbvee intiie AnmlttTv 
aiid<4ve in^die iitfe Assurance or Funeral Fund (the^ imniial eoHtributioris 
being parable till the age of 8ft), will, ai thei^ of <86, havet an intev^t-in 
th^ «todk of the sodldty to the extent of L. 34 : 16 : 10}, and should he^thev 
withdftfw^ under either of the above cireumstsmces^ he iHU be teclt^tled 
to tw<Wthlfds of tbis sum, after deduction of arrears. < ^ . > . . : 

' ' Bilt^ supfposinj^ that no part of the capita) were to l)e returned byeWher 
of these societies to members unable to continue their paymeMs^ wifoild it tiot 
be most iniquitous to prosecute, after forfeiture, 6ucb mjembersifor arrears; 
while there bad been confessedly retained by the society a stim fwore than 
equal to aiv times the amount ? Now, although <Ad societies have- no books- or 
tables by which they can exhibit the interest of their members so clearlj as 
the above two societies, yet it may, to a certain extent, be shewn otherwise ; 
and the case of the society already alluded to, as having been brought beibre 
the Justices to try the question of arrears, may be taken as en illustration. 
This society was instituted in 17M>; and by the last edition of ItsiMrtiples^ 
printed in 1822, a man entering at the age of 31, would pay, before the socie- 
ty ran any risk with him, entry-raoney, L. 2 ; regular contributions for three 
years at 2s. 6d. per quarter, L. 1, 10s. ; six Minerals annually * ^thy average 
for some years) at «d. each, for three years, 9s. ; iines, say at least >1& a IriM^ 
L. 4. Here, then, the advanced capital of thia member is n# less than iX>4 4t 
sterling, besides interest, at the end of three years ; and this sum ought also 
to increase, by the unappropriated balances of the subsequent contributions, 
and accruing interest, for at least ten years afterwards. But suppesingthis' 
member, from want of employment, or any other cause, to run in arrear du- 
ring Uie fourth yeary— to be unable to pay within the limited periodf^and to 
be expelled for non-payment of L. 1, — would it not only be exoesstvcfy unjust, 
but cruel in the extreme, to oppress him for payment of this sum also, while 
he had been obliged to surrender four times the amount ? And supposing 
that he had ikUen sick or died while in arrear, the society oould in ivopossi* 
Me view have been in a worse situation with him ihnti if he had pAQ his dues 
at the previous quarter day ; since, as formerly remarked, they Bad his past 
contributions in their own hands, and also the power of retaining bis arrears 
off the first of the aUtiwonces. Above all, had this member be^ struck off 
the roll for non-pay ment» before he became free, but after he had paid his. 
entry* money^ and perhaps eighceei|. months* contributions, upon jMrhat pre- 
tence could the society prosecute him for arrears, while they held these sums 

in their possession, and had never in any shape been liable to him in' benefit ? 

' ' ' ' _, > t 

« In Qi4 toaietifss ih« practloe w«8, «ni) still if* .only .to contcibut^ for jEunertd albywsnoei as 
the deaths occurred ; but this absurd plan is of course not adopted by such new societies as are 
ntaUhhed upotk proper principles. ' • - 
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But witAkQut e^t^ring moieinU detoy^as to tlieie<]uib7<of thecin^^ti maj 
bejTf i»0dc^ i|i ipeo^c^ jth^ were It aii established roile of aii>7.B#det|rv > Hiat ' 
members jCQuld only resign by written intimation, and upon piyin^ albarnears^ 
it •would be proper, wbetJuer such law was equitable or itot, tbat iili\dioilidibe' 
madetaicomply wU^ lt« until Feg«t]arfy.«dtek«d« JButiw^EdmiMAGli i^^Ula^j 
tton him SL% ttko^ .tMn^ ei^isted, and where the oi^y luitice o€ x0tignU;iQn< I'eaveH i 
giyien ocLrequised, during along series of years,, has b^n thajtof ^Dut^idtjrtiaelitt^ ^ 
stmely 110 sotiety QUgbt Iq be authorized tu enact, ,«r at least l3i> enlbtu^ 9-^^^ 
which is <not only to operate againtst members in future, bat als4 ag&ineit per^ofcusj 
who have dea»ed-»*^and soifte of them lor vaAay years ceased-uttj ha^d »ny t vpke « 
ov iihtettst <ui ilis coiacenii. It is a weU knovm ooAxim, -tllot i^n^t1ee>{is>he)«| ; 
toflxpWn any law already* ««ia«ted, and thftt ey^ry new Jaw ^m^Qnly^kAMj^ 
prospective not retrospective effect, without the qopsent of saJH int^reetftdl// 1 ., 
.In short, if questions between Friendly Societies and their n^n^bj^rs^re 
not to be. decided by their own regulations and practice, all their calculations 
—all the parliamentary enactments and hUe inquiries-^^s well m^ all^rthe. 
trotyi^le which the Justices themselves are put to in revising and sanctioning', 
such regulations, will be rendered of no avail.* , ,^ , 

We now conclude these desultory remarks on Friendfy Socie-*^ 
ties, and the object in submitting them will be attained, shputd 
they in any. degree tend to direct niore> general att^[itic»i^.toi 
tbet utility and jmnciples of these institutions. "Rie works' where^ 
in the subject is more ably treated have been referred to; and it 
is with pleasure we have to add, that another treatise on it will 
soon appear, through the medium of, a well known work^ Thk. 
Library OF UsEF0L En©wled6K^ « 

'V Since ibis she^ was put to piTen, the cases stated on p. 149. to have been remitted by the Jtistlced 
of tlie Peace fbr the county of EiUnburgh to the MagistndieB for the city, have been decMed. Up^ 
on girving judgment, the Magistiates said that they would candicUy oWesa tbat they were now of a 
quite dififerait opinion Arom what they were when the cases were last before them. Conoeiviitf the 
question to be one of much importance, they had since that thne paid considerable attention to ithe 
sulbject, andhaitftkeb'dii^opMoiwbf seveiralpraiBtBiona] gsaUemtii, bad lAtare cbfteblKly'dbdBtfttr 
the«tts ii88e«8ti|&off.l(«a advkerf, as to the r%ht gf the soqiety to efifocqe payment of arr^i^^aq^ 
forfeited merabei^ The result was, that the court had now no hesitation in agreeing with all those 
gentlemen, that the society had no such right, as there was no article bi their regulations, ndther had 
there been any instance in the practice of the society for seventy years, authorising such detUabds; 
The defenders weke therefore asioflriad from^ the actiens, b«t no espeAccs wect'fouiid du^Mir^ 
trust tiiia de^Mion will put an end to these uDjust prosecutions, and th^t it will Ijcad both, sodetley, 
and judges to.pay greater attention than hitherto to thefr regulations, in decidhig any disputes that 
may arise. 'Hiis'is the more necessary, as, flrom societies how granUiig more cxtertrtte aid Vailed 
benelts, ttid'the^ittttmstaof aU parties befaig conseqiienay much increaaci41tf qMei^eM w|9ifr»4 
qucntly occur, nqt^merely reg«rdin^ a few shillings, but xq^arding annuities and allowance at fpath^ 
the pretent value of which may amount to very large sums. 

[[Mr Fraser's Memoir on Friendly Societies, now brotoght to a 
conclusion, we consider one of the best views of this highly in- 
teresting and important subject hitherto published. Already 
it has excited much attention, and we doubt not will materially, 
assist in extending these very excellent institutions throughoiit; 
the country. — Ed.] 
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Ofi the Vdocity of Smmd, In a Letter froto Gl Vbn' Mbi.x, 
. Fi R, &^ PtofeBSor of Natural PhilosopHy in tfe?i UnioewW)' 

•»' olFUine^i to Professor J AJiEfiON. ■ "» i v- .ajvii/j /..ji. 

Sir, 

In tibi^ N\»»ber for Qctober of your vaki4>l^<Jour{ialy Ati:.H. 
M0U^^ oootM^ the obaervfttigns oo veJocity of «>nod> ^hichiw«v« 
ni4(kil)yi Mf V^\Be«k tmd mjisdf, aod aa aooouot, j^ wbtcfi 
wa^ipubliahed k |he FhiloBophuial Traii^aoMoBs of ISS^r^^ Mx 
M^ikl^ very ja$tly states his apprehension that some of these 
ob^et^vait^cK)^ are errooeo^isly QaentaoQedi ^ haviog beeir i^ad^ in 
Jim^mfi mstead of Jvfne. . . • , , a . 

.Ob reoeiviog your Journal, I iimnediately turned, ta the 
Tmnsactions, and found, to my no small mortifioation, t^t 
Mr Meikle is perfectly oGo^rect The error which be points out 
really exists in the Transactions, by whose fault I am unable to 
tell. Whether I, or the printer, is guilty, isr impossible fcr me 
to investigate. If the fault lies with me, I caanot, plead m^Xf 
cuse the cause which Mr Meikle Idndly suggests. It cannot 
have arisen out of ignorance of the language, i^ce.Jun^ and 
Jmmary belong alike to both idioms. It is therefore a blunder ; 
and I must request yoa to correct the e£Rect of it as iXHich as 
-possible, by informii^ both Mr Meikle and tbepuhiic^ thi^ all 
the experiments alluded to were made in June^ and none in 

if Imete in poflSOBMon of the appanalus fiointedout.by your 
sble cdrrei^ndent, I should be very anxious 4:o try itseti^ency % 
Mid if Mr Meikle has had one made, I ^ould be very mudi 
obliged to that gendeman for the information wher^ a similar 
one could be procured. I am, fee. .>i>... 

G. Moll, P.K;5.*, 
UTA«cdT, Ptofessor ofNdtuwdPliilAsdtibyiii 

2^h February 1828. the University c^ Utr^t. 

Mr Meikle apprehends that the cause why the interval was 
longer in the experiments of S5th June, than the me^n.of both 
directions on the 27th and ^tb,.must lie in the di£fereifu:o of the 
guns, or of the mode of char^^ng and firing them. j[n tunw^ 
to the diary of these observations, I find jthat the S^h> S7tb, 

2 
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and 28th of June, the long metal twelve-pounders have been 
usedj>Dni<b6th)Bl«ilions^ loaded with 8iK^poupda of gOnpawder. 
Thejoafftifid^esi bad 'bean (Mefitlly ftftepared hy Si^geantiMJajor, 
now Captain or Lieutenant Essien ? ; the ;gunp9Mrdei'9' if not 
from the same barrel, was from the same magazine. ^The 
propriety of trying its strength did not then occur to us. The 
^iln^VaHe constantly discharged, loaded^ primed, atnd 'mana^, 
by tb^ s^me petisoiis, either novi-commis&ioned'^Bcev4* at >^^^. 
The caHridge-bi^s were of ftistiati, and not bffst^i! Inite^dof 
W^din^, & sod was rammed down on the charge as «th)ngly>as 
possible. I cannot therefore see imy of the differences pointed 
out by Mr Meikle. I had the observations of Captain Parry 
and Lieutenant Foster in high latitudes, and low temperature, 
reduced to the same pressure and temperature with our <^wn 
experiments. The results agree strikingly : an account of this 
will be shortly published in the Transactions. 

Mr MciKLE, in reply to this communication, has sent us the 
Avowing remarks 

With regard to the proposed apparatas, it has not yet been con- 
stmcted ; but I have had some correspondence with Professor Moll on 
Ae sulject, and it is probable that an arrangement will be made for 
Iblknrhig ap the scheme; especially as I have suggested ^ome ma- 
lerisl ^mpi^caftioiis on the^orignal propOBid^-.fNirtica1arly that) instead 
^ pladng such an^ apparatw- or. (4o<^ at each ead of ^die range^ 
it would be preferable to have ^y one in the middle, or swti a iit wte 
iniilieiii^'lietnrefn Ae obaerren. ^By dw Mc a a a , ^be ear wdnldtnot 
be ao overpowered by the prodigiously loader sound lof the bell battle 
^ iban of thtft 'it was meant to bear. By placing obsel*verf, too, on 
Qpporite si4ea #f the maclane^ both in the line of the^direetiofi of die 
wind, and also in another at right ang^ to k, the effect of the wind 
could be afrerlained ; and ^hat, perhaps, even when the sound ooidd 
not be beaid to wmdward ;— a method which, for several reaaon^conld 
scarody be made available in the case of cannon. 

As to the conjectures, wluch I formerly threw out, to account for 
some sl^t anomalies in Professor MolFs experiments, it never oc- 
curted'to me that the two guns, so judicioiisly employed by that tMs- 
iingtashed philosopher and his able associates, were such as wodd ei- 
UMt^ be accounted of diferent stzes^ or reckoned to be diffisren^ 
elbrged, he 'What I ailaded to, was merdy small at acddenlal'dis^ 
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ci^panci^s in their dimensions, and in the modes of operating, peculiar 
to different individuals. For, though Dr Moll says the guns were cod- 
sta^itly discharged, loaded, &c« by the same persons, yet he must mean 
only the same rank or description of person — ^not the same individuals ; 
because the guns were fully nine miles from each other, and discharged 
nearly at the same time. Besides, if the sods, strongly rapmed down 
instead of wadding, presented the same resistance tp the powder in 
both gfins^ I should ra^er deem it an accidental coincidence. At the 
same time, I am perfectly ready to admit, that I do not see how the 
mode of experimenting with guns could have been better managed t|ian 
was done by Dr Moll and his associates; and I consider their results 
among the most valuable we possess. 

In experimcnthig with cannon over great ranges, the intensity or 
loudness of the sound must at first be very great, and. then gradually 
decrease toward the farther end of the range, where it has in sonie in- 
stances been so ^nt as to be quite inaudible, when opposed by a very 
slight wind. But since the results 'so obtained are only the mean of the 
velocities over the whole range, they throw ho light on the question, 
whether, or how fieu*, loudness affects the velocity. It is, bcside^^ hi^- 
ly probable, that such a mean velocity from cannon may often happen 
nearly to agree with the mean from a bell, and yet, for all that, sound 
be really moving with a retarded velocity, or slower as it gets fednter. 
If, during experiments with cannon, additional observations were mad^ 
somewhere inteimediate between the extremities of the range, possibly 
a solution of the question might, to a certain extent, be obtained, by 
comparing the times with the corresponding portions of the range. But 
the difficulty of measuring these minute intervah of elapsed* time with 
sufficient exactness would here come into phiy, unless sometiing like 
the apparatus formerly suggested were adc^ted. By means of that me* 
thod, the mmale intervals may be ascertained with tnqh ^EMilityy that 
sevenJ ohservers coidd be ranged at various distances fsmn iba sonorws 
b^, which could scarcdy fisdl to shew wMhw the velocity.. bet .nair 
fonn.or retarded. 

.QmoiI. Wiith p^rcuMion locksi it i<i true^ could be set Q^ in.sffqceasipq, 
by meims of clook«w<^; l^t, it . would be nearly ^po^ble t^ ,nc]\^ 
QUSi m^ ^ ^^^^ gW fire} at ^ufficieitfly short equal ii|terval%; apd I 
j^^.^pubt if two, guns be often of prc^cisely equal dimfspsions. To be 
sure,, tbi^ .might be ez,^mined and .rectified if necessary, . though npt 
without; coAsidend»)e trouble. However, granting that an^ inequality 
of ^ifse were obviatedji or did not exist, a more insuperable uncertainty 
remains ; for we cannot be sure that two charges, even those used suc- 
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ively ia the same giui, are so perfectly aKke, so equally ignited, and 
so eqnsi^ly resisted by the waddipg> or whatever else is used: for the 
purpose, as to give exactly equal reports. It is true, that, in the late 
experiments in f*rance, the velocity of sound was the same, whether 
two or three pounds of powder were used ; but where powder has no- 
thing to propel, a great part, especially of a larger charge, escapes 
unbumt. For such reasons, the method of striking a bell at short 
equal intervals by clock-work, though confined to a smaller range, pos- 
sesses a precision of principle which can scarcely be looked for witn guns. 

"Perhaps to the sources of acceleration formerly suggested, should be 
added^ the sudden gust of wind caused by the great burst of flame', &c. 
from the moutb of the piece. ' H. M. 



Some Remarks on the Bushman of Orange River. By Louis 
Leslie, Esq. Assistant Surgeon, 45th Regiment. Com- 
municated by Sir Jambs M*^Geigoii, Director-General of 
the Army Medical Board. 

A HE military post at Orange River being abandoned, the 
same opportunities may not again be afforded to another, of ob- 
serving the manners bf the Bushmen, and giving to the Medical 
Boiurd some account of their poisoned arrows. In that neighs 
bqurbood, and al(Nig the Homberg ?, purer examples of that ex- 
traordinary race are perhaps nowhere tq bie found ; and whatever 
ff^ows, r€^ards only them, and may differ from any account, of 
other .portimis of the tribe along the Aincao,in>o1j^n SiwtU.m 
•tatune'M the Hotteatot race is, they are» ia the:qA)artcarcBMiu> 
^ioDttd^less'.thffii Idly where elae, seldom ^eeedu^ five fmtr bttt 
dn^faetnefit perfect 'syiantttey ; they ftreaottve in their. nuKvi^ 
immiU)^hikt'mioiMt m diqpantioift; -dieb -colour, is ^kric^ 'bit is 
fe^dfftdiii^daiAerhf il^; >tbeir ieatuves at>e peeuUnrly fisti 
bidding, on account of the great distortion of the4)ooe8 of the 
ftee ; attd ihefaacid angle spproaohes considerably to that of the 
tntmkey. The Buflhtnan will seldom submit to coercion ai&d 
Veatrahft, — if he does, he becomes the Boor's most wretched me- 
nial, and perhaps is worse treated than any slave in the world. In 
the state of Hberty, they dwell in craals, under the authority of a 
chief,' whose rank is among them hereditary. The number in one 
craal seldom exceeds thirty — men, women, and children. Thdr 
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dwellifllgB are formed of mats, if in the pMiiy just Idrge enoogk 
to <5ftep into ; but tii^ often reside in a high and ridgy mouiv- 
tain, under smne projecting* ledge of rock, the i^iproack to 'which 
is nan&w and difficult. If attacked there, they setdom ilee. They 
huve no 'fear of di^h ; and, if possessed oT a moris powerful wes^ 
pion, might defy the attacks of the Boors, make them less* firet. 
quent,' and more fatal. Nothing but the priyations they sliflei* 
would make any one of them submit to the cniehy of the far-^ 
mers;' and, hying as they do on locusts, ants, and some fiu-i- 
nacedns roots, there can be no better proof of the insuffid^tiey 
of thrif liny bow, and of the general inertness of tht^r (^elebi^ed 
pditon t yet ihty are themselves impressed with the oonfvieliari 
ctiik stl^ngth, and they have been able to impress tHek^ '^^{^ 
Wkb a dtetA of ite ^Ikets, if not of its fataHt^ . l! Vave neye^beeft 
aide to procure one well authenticated relation of d^aith produced 
by it in man. I have known some cases of b^ifses and dog^ 
djring from the insertion of the arrow into the leg ; but i^ome oi 
them seemed to die rather from the effect of violent inflammatioii 
in the limb, than from any specific power in the poison itself. 
In bue ini^itance of a dog, however, die animal beeame stu^pid 
and inscnsiUe in A few minutes, and died in twenty. 8om& au 
knists who have been Woillnded, assent that tliey'are subject to 
periddical attacks of insanity, under certain states of ata o s|i>j|tN- 
rical influence ; but I believe this to be, like most of their titles; 
quite unworthy of credit. The poiscm of the Bushman cf the 
Homberg ? is extracted from plants, and ficom plants only, so^fior 
as I have been, able to learn. In that quarts, they use no mU 
neral poison, nor the venom of snakes. T^'o specimens of jdants 
used by them accompany this ; the bnlb is a sp^es of the 
HamaMhus^ but never having seen the other plant'in flower^ 
I have been unable to learn its name. Its leaf exudes « milky 
juice, and, cut up and boiled, forms a tenacious extract, whieh is 
spread upon the arrow, to some thickness. There b anoUier 
plant which they use likewise, either above ot with the other 
two ; which, together, forms the strongest they procure ; its nam^ 
is " mountain poison.** Growing on the stony IriHs, and very 
rarely to be found, I have never got a specimen of it. 

Their dexterity in the use cS th^ bow is remarkaUe, and tihe 
distance they can shoot, with such a light ^row, is astonishing. 
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They will throw the aitrow upwards of an hundred yaids, and 
with great! conreetness ; but, as might be expected, it will seldom 
woulid at 8Uoh a distance ; and I have known a cavalry cloak 
protclct a soldier at twenty paces. The bow is not brought to 
the 'eye 'in ^hpoiing. They fix their eye upon tiie objeot^grasp^ 
ing; the bow K^ith the left hand, while the arrow passea through 
the fingers on the right side,^-4i mode of dKNHiog I. believe 
peculiar to them.. .;.,- 

iThetr treatment of a wound made by a poisoned ^arrow.ifi 
truly ari^Mfic. it is laid freely open, 4fae poeon leaned ^out^ 
and* a hom'appli;^ in the manner of a cup|)iiig.gla$S|r€»h|t»$(^ 
by rsMction at: the smtU extremity. TJjiis^ as fiir.asil ^o^ld \^m% 
is the^mly tteatinept they adc^t, never makiag u^tofi^ni^ \^^ 
as a specific. The Booars consider gunpowder and.urwno laa v^y 
eiBci/^t,- mA prescribe those in ««iery arrow wound5<aQdtnri9var)r 
case of snaWlHte. • Cuj^ng would seem to be the Bushmeii'a 
&vouritetveatni€i)t of every compUidt aoqompanied with pai9, 
and so< frequently do> they resort to this, ' that by the time they 
ai^ full grown they appear scars all over.. 

The length of time a Bushman can live wi^iout food is sur-« 
prising, often livii^ for three and four days without a mouth- 
ful ; and the quantity they can devour after ^uch abstinence is 
equally remarkable, one msm having been known to eat an Af- 
ricaa sheep (30 lb.) in a single night. When unable to pro- 
cure food, a belt round the body is tightened as the craving in- 
creases, and they resort to the smoking of dakka (a species of 
chanvre, or hemp), which produces intoxication. The narcotic 
ei^s of this plant. no doubt produce much of that shrivelled 
appearance which is observable in all of any age. When posses- 
ring pfes^ of their dakka^ they can smoke and sleep for sevend 
darya and. nights witfaoi^ eating, 

A Buslnnan has no idea of the perpetuatbn of property ; I 
'might say, no notions of a prospective existence. He is wholly 
depmid^QJt on- nature or on man : he will neither imitate the 
CaiB^ nor the Boor, will neither grow com^ nor breed cattle. 

The %tum drawn by them cm the vocks are often remarkable 
for the cc^rrectness of the outlines ; they hitt the attitude c^' the 
anuaii^rl^^ seldom care about tmith in colouring : speaking pbre- 
iioIi9|^M%, they have ^ organ of form, but not of oobur. I 
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have never seen any animal resembling the unicorn aroon^ their 
qkiti^ffi^ bttt ^tleti an ailii^^l is ssid to ^kihi 'beyond iHe Urange 
>Bify|». iJ^ilrboy'tti^fcifd of tntislc and dandhg,' bilit iheir inu^ical 
•fHBlnfildili te ^*rffe, ttrid''Mthom power oi^'vsrriety;' iibnsisjii^ of 
iXidJBtUn^ Mm«IiI^4 -d^'itllid^j-Mljb^ 4/}6rktibtik*ii1^ {j^uced 
ikyS^ibmAti^^g^ieimiAA) :^.liLi.. i-^4u^ u;.aii,a. 

an evil deity, and their notion of futurfty;^lt^il4ft^^e%flF1be an 

doi(^nmitiot^i^<miiy ittid^n^' tkt'tlj^ ^(Jd*'^itd^'t^aiiiV an^ 
«aianI]ff^i{U>uded/.tH^«iokl iq^^btb-nihg Wbotijlh'ike^^ 6f)liisl 
af^mbaiiai. AfSh^iS^ 4i^lie<r§Hhat^e mi *kiM triobn wlU ciisapi 
pfaiiivA«»9Kchof(«h^4ltt4cBeds'tb^ <' ' ' 

./S^^ittaflhipaii^ >homy ttiad^e of- ^ pet^likr Tree, caH^ the 
BUietiBbdii'iiHipietibMMihes^ ai^ ^i^ost moulded by naiidt^ Vo 
tbitaRlifici^ term. b-Q^he'^sMi^Wsr^f Ae l^ii^ga^yield {k)WeN 
ful bowstrings, and the»tarro^is*:*riftetf efa ri^dbrreerf, heaxl- 
ednf^httfMdopin hofqy^aiid fioirit£^' #ttb ii ismdU'tilartgufar 
pM^ afr^etftl,iwdDiM)h 4liE7pn9(Hire*fitki^*tlte Cssffers. 

l»<!r. />' *:'-^t '' -f" t' ^' <»' ^"*-' ■'■■'■■ - ■'' ^' •" ■ 

Observations on the Structure qf^ the fJeart gf, Jnifin^^ fif itts 
^enus Rand, By John Da vy, ^. p., F. R. S. . Coynnutli- 
cated fey Sir «tAMEs M^^Gteigoe, Di^ectpr-Ctenend jot tdie 
'^rmy Medical Board. ; , - . : 



It; 



^^x^^Qppiopljrtasflcrtod bjE^^tl^ iiighest authorities iff icoib^. 
raf^ji^i^q^Qr^yi .andjeeneiBByifadibv^V^hat the «u^iMd^ bei 
longing to the genus Rana, and indeed ^11 tjbe-apjiiap^jnfQj^ad 
in'thfe' pAJtur^f order^^ 3atracl«ii§V^£.^M, €iiyiei,iji^iieaffcai^e 
h^i-t %p.^^^% <p9inpQgwljrfione aAtkfe€>iity tmd^tJtie'Vehtritk \ 

..Mli^'^^dsMiariiwtiDim^ wliid) HwMetnade on the^ cotlimon toa^, 
h«v« kd ^ie^t<y'«i> diffef^ftt boiicluisioh. and have safisfied v^u^ 
demdnstraddil that the heart qf tb|s ani|xW,};^|i,itporiMimk&«' : 

'Ifhis structure ia displ*x^,\fi|b(rot nm6k:dHB«ifay4iN^ tfMcite 
di^fiqp. . Jtris.)»eal^ieo&ibit^i93P imkitig a tttmi » v e r sr irnSdbfl 



.J .{,: 



in|»,tbe«V!t*UwA%^i» ^i!!s tit^; ditidinfladng fhe cavUi^ ^ijt^^ 
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of Animals^ i^the genus Rana, ^ IQl 

a ^nsp^t p^pi^^ tiat appMr 

to bejn^i^ji^Ujr.;^, th^t,;h^,fl^ mrimmfi^ ''9'^jli»\yiti^ 

semilun^ valves ; and that th^y }wve m^jposijjM^ c0miM>iBi1itipn 

, '^V ^laiqe f^ $8,V> stRuc^mif* bwj! alfo be /dcmt n^r a ^ftfc t tfay 
]t)Iowin^4ir ^t^^ug(ieitb?i*iPf the twq i^UmonaiTi «tt»^'i||iidi 
retpr^^^^bi^(;K^f;;^.tfas9Jafig$ totii^bfan^ .Tbctfndimfie 
aun^}e^,the,^fjy[ept.pf the two^ i^ tbu» ^ist^aiikd, apd n ri it i ^ly 
systemic ; or, by blowipg ^* into tb^ Mge^ fiiiMuriaiafa*A¥ii]d^ 
th^^v^pf^^ ^v^ 4;enQip^)^ wbtn the reverse of the ^piieodiiDgiex- 
p^j^pQ,t^.t^psig}li9^4 and tUbs, 9^ tbe tame time, tbewb^dytt th^ 
m^4gr^ i^^ fi^e j^\\km fipti.a&a V4^e» and nrast {»ev«titthe 
blpod,o^onp,^ppql^>p^^ intoibie>oCber« 

3i^t^ ^y^n did jipt tbe fnar^n of tbe septuib perform the ^c* 
tion of a valv^^ (tbe^ blood Sfom one aaricle ocmkl not paiM into 
the other, the contraction of the two being synchronous ; the 
aurieles 6r%t contracting, next the body of the ventricle, and, 
lastly, that part of the ventricle of a conical shape, which may 
be coiVrtdered almost as a second ventricle *, 

•I htfre observed the same kind of structure of heart in the 
Indt^fiiog and the common frog. Whether it exists in all the 
other species of the genus, I have not ascertained, but most 
probably it does ; and, reasoning from analogy, the probability 
is .yi^fy strong that all the otho- genera of the order * Batraciens^ 
haye a similar coBf^mnation, both c^ this vitid organ and of the 

' * 9 IttA idmost induced to consider this part as a second ventricle, from its 
peaty<nti«, wkkh I «n not aware have hitherto been noticed. It is sepa- 
rEte^^9pn» the. bo^y of the yeBtrkk bj three valves, of a semilunar form. 
To the side of its cavity is attached a flefl^ prqjection, oar morreable septum, 
above wWh it gives origin to four arterial trunks, vi2. two aortse and two 
puhiioniGory arteries, the former considerably larger than the latter, each pro- 
vided wlthlild^wn s6infiimar valve ; and the action of this part seems to me 
to lytfMififipiiliM^at its atnietufe. Wlien I have watched it, it did not appear 
to ccq^toqt .trimn) j^^apoQunl jE, but GmA one-hdtf and than the other ; as if in- 
tended, In coojuncticm with the^varkms f na^tqwiotei ^ tte arterial tystcoi, %% 
pieabi ' vp a constant, though small, currant of Uood, to fupply aU the patti of 
the Mdf tecotdiag to thfeir various demands. 

APBIL — ^JUNE 18S8. L 
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I€^ Nidite in regard to the Jmc^Uator Fish. 

sanguMercAdkff aystem in general^. Should Ibe ioffarebce prove 
eonvct, and its truth estaUkhed by observation, these aQimaI% 
in thav niature «tate^ will no hmgeat be an anomaly in the jokuist^ 
tieation ot repdk^, on aceomit of th»r beatt ; andtb^ vill^l 
continiie as a link oonnecting the r^tileB whk Mies, by tks pe<- 
euliarities of their respiratory organs in ^le first stage of their 
existence* . / 



Notice in regard to the Jactdator Fish of Java, or Ch^etodofi 
rostratum^ Lin. By James Mitchell, Esq. Surgeon, 
R. N. Communicated by the Author. 

Tf HiLST residing in the Island of Java, in December 1822, I 
heard of an extraordinary species of fish, in the possession of 
a Javanese Chief, who lived within a mile of the town of Ba- 
tavia. 

Accordingly I went to see it, in company with Mr John- 
son, the commander of the ship Guildford, in which I was a 
passenger, and with an interpreter. 

On our arrival at the chief 's villa, we were treated by him 
with great courtesy. After conversing with him some time he 
permitted us to visit his gardens to see these fish, upon which 
he placed a high value, and would on no account part with one 
of them. 

The fish were placed in a small circular pond, from the centre 
of which projected a pole upwards of two feet in height. At 
the top of this pole were inserted small pieces of wood, sharp 
pointed, and on each of these were placed insects of the beetle 
tribe. The placing of this pole and insects by the slaves had 
disturbed the tranquillity of the fish, so we had to wait some con- 
siderable time before they began their operations ; but this de- 
lay was amply recompensed by the amusetfient they afterwards 
afforded us. When all had been tranquil for a long titti^, they 

* It is a mistaken notion that the pulmonary arteries in the toad and 
ftog are derived from the aorta. When given off from the heart, and a little 
above it, the pulmonary arteries are doselj attadied to tfae«0Fl«^ so M not 
to be distinguishable till they quit their juxtaposition ; and hence probably 
the error in question ori^ated. 
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Notice in regard to the Jacuhttor Fish, 168 

came exit of their holes, and swam round and round the pond. 
One of them came to the surface of the waler, retted therey and 
after steadily fixbg its eyes for some time on an insect^ it dis- 
charged from iti» mouftb a small quantitj of watery fluid> with 
such force and' precision of aim, as to force k off the twigdnto 
the water, and in an indtant swaUowed it 

After this another fish came and performed a similar feat^ and 
was fdlowed by the others, till they had secured all the insects. 
I observed, that, if a fish failed in bringing down its prey at the 
first shot, diat it swam round the pond, till it came opposite to 
the same object, and fired again. In one instance I observed 
one of these aiumals return three times to the attack before it 
secured its prey ; but, in general, they seemed to be expert gun- 
ners, bringing down their prey at the first shot. 

I was infcH*med thai these fish we|^ originally imported from 
China, and are now the only specimens alive in Java, although, 
about fifty years, ago, they weje in possession of several of the 
Javanese chiefs. I could not learn their proper name ; the on- 
ly one that I heard was the usual term for fish made use of by 
the Javanese, viz. * Icon.' 

From the view we had of them, which was only in the 
water, they appeared short, about live or six inches in length, 
rather flat in the body, with blackish stripes variously inter- 
spersed. 

The slaves of this chief fed the fish with insects regularly 
twice a day in the manner I have described. 

This appears to me a novel species of instinct implanted into 
these animals by the wise Author of Nature, enabling them to 
secure their prey, by shooting in this manner those insects that 
should happen to rest on any of the aquatic plants growing in 
the ponds they inhabit^ and placed by their height out of their 
reach. 

When they eject the water from their mouths, it is attended 
by a noise like one spitting or squirting with a syringe. 

As I had no opportunity of examining these fish, I could not 
•ay whether the fluid they squirted from their mouths was the 
product of secretion, of merely the water fW>m the pond *. 

* The first account of this fish was published in the Transactions of the 
Boyal 8octet;j of London, voL liv. p. 99. It is contained in a letter to Mr P. 
Collins, F. R.8. from J. A. Schlosser, M. D. F. R. 8. The fijUowing is an 
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On the S^p€HUmcofu$ CombuHiem of the HtmumBodff, 

On the lath May 18Sa, M. Julia FonteQeHe read, ia Ahe 
academy of sdences at* Parii, a memoiF 6atuiledyiJ^€ffih^r«^^ 
Chifniques et Midkaks .sur lets Cmnimfiiiom Mumamf^ ^Span- 

The observations iHiich form the subjiect of this, memoir /are 
highly deserving of attention. In ftuct, besides the ipter^t 

extract from the letter : " Governor Hommell • ^ves tibe f^ewing'accoiint 
oF tbie jaculator or ^oatingv-fish, a name athiding to ka natore* , It iieqnmts 
tiie sbores and sides of the sea and rivers in search of food- When it spies a 
fly silting on the plants that grow in shallow water, it swims on to the dis- 
tance of four, five, or six feet, and then, with a surprising dexterity, ft ejects 
out of its tubular mouth a single drop of water, which never ftils striking^the 
fly into the sea, where it soon becomes its prey. 

** The relation of this uncommon action of this cunning fish raised the gover- 
nor's curiosity; though it came well attested, yet he was determined, if possi- 
ble, to be convinced of the truth, by ocular demonstration. 

" For that purpose, he ordered a large wide tun to be filled with sea-Water ; 
then had some of these fish caught, and put into it, which was 4diaaged every 
other day. In a while they seemed reconciled to their confinement ; then he 
determined to try the experiment. 

" A^slender stick, with a fly pinned on at its end, was placed in such a direc- 
tion, on the side of the vessel, as the fish should strike it. 

'' It was with inexpressible delight that he daily saw liiese fidi exercising 
their skill in shooting at the fly with an amazing velocity, and never mased 
the mwrk." 

Then follows Liimseus's description, taken from his work of the Museum 
of the King of Sweden, printed in 1754, where it bears the name of Chatodon 
rostraium. 

In vol Ivi p. 186, there is a&rther account of the habits of this fish, -in a 
letter from Mr Hommel : " When the jaculator fish," he says, " intends to 
catch A fly> or any other insect, which is seen at a distance, it approaches very 
slowly and cautiously, and comes, as much as possible, perpendicularly under 
the object: then, the body being put in an obHque position, and the inotith 
and eyes being near the suiftice of the water, the jvsttAatat stays a ntom^t 
quite immoveaUe, having its eyes directly fixed on th^ ins^t, and then 
begins toshooti without ever ahewiqg its mouth above the »xrface of the 
V£^r, out of which the single drop, shot at the object, seems to rise. No 
more than two different species o^tliis'fish are found here.** If^Wfe fii'st is that 
already mentbned, a^ d^c^ribed by EihiiMstliid^tlre tuUAte'Chifetoilinrros- 
featimi,* and ^ i^i^^m thttlAbAKfiiJrefew* i ffhe.otlier ,i9;.d^acriJiH (.by Dr 
*pB3kta^wi6^ %}»mTBOfi^[^mi^J^ the8^m<pvplypi(^ Both 

, specMp,arejggured.--.#D;fT<jB. ^, f ^ ^ 

«.Mr Hcnunel, Governor of the Hospital at Batavia. 
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On the SpofttaneotiS Combustion of the Human Body, 165 

'>¥hich they are capable of exciting from their very nature, they 
afford a new exatnple of one of those phenomena^ the existence 
of which has, in these later times, been, questioned, solely be- 
tdiuse, i^hile they ore tery singular and difficult to be accoiHited 
ft>r, they ar^ also of such rare occurrence, that they can only be 
authenticated by an aggregate mas»of evidence^ which evidence, 
although sufficient to induce conviction, may always be reject- 
^ by^thtt&e whd are prgudiced^' or who^o not give them^lves 
iShe ttioubfe of duly estiihating thdr value. 

Are thare really spontaneous combustions of the human body? 
Such is the first question which the author examines, and he re- 
solves it by the affirmative. Fifteen observations of spontane- 
ous combustions, which he successively relates, enable him not 
only to establi^ the incontestible reality of the phenomenon, 
but also to make known the principal drcumstances which ac- 
company its manifestation. In summing up these circumstan- 
ces, he remarks : 

!• That persons, who have been destroyed by spontaneous 
combusticm, have, for the most part, been immoderately addict- 
ed' to the use of spirituous liqucH*s. 

S. That this combustion is almost always general, but that it 
may be only partial. 

3. That it is much rarer in^men than in women, and that the 
women in which it has been manifested, have almost all been 
aged ; one woman only was seventeen years of age, and in her 
the combustion was but partial. 

4. That the body and viscera have always been burnt, while 
the fiset, the hands, and the top of the head, have almost always 
escaped. 

5. Although it is demonstrated that several loads of wood are 
necessary for reducing a dead body to ashes by ordinary com- 
bustion, incineration is effected in spontaneous combustions with- 
out the most combustible objects placed in the vicinity being 
burnt In one case there was a very singular coincidence of 
two persons being consumed at the same time, in the same apart- 
ment, without the apartment or the furniture being burnt. 

6. It is not demonstrated that the presence of a burning 
bbdy is necessary ft>r producing spontaneous combustion of the 
human body ; on the contrary there is every reason to believe 
the reverse. 
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166 On the Sponto/neous Combustion of'tlie Human Body. 

7. Wa4;er, so for from extinguishing the flame, seems to 
render it more active ; and after the flame has disappetoed, the 
intimate combustion continues to be effected. 

8. Spontaneous combustions have appeared more frequently 
in winter than m summer. 

9: No remedy has been found, for general combustioo, but 
only for partial. 

10.' Those who undergo spontaneous combustion, are the pney 
of a violent internal heat 

11. Spontaneous combustion developes itself suddenly, and 
consumes the body in a few hours. 

12^ The parts of the body which are not consumed by it, are' 
attacked wkh sphacelus. 

13. In individuals aflbcted by spontaneous combustion, there 
supervenes a putrid deterioration, which presently brings on 
gangrene. 

14. The residuum of spontaneous combustion con«ists of greasy 
ashes, and an unctuous soot, both having a fetid odour, which 
difiuses itself equally tliroogh the apartment, impregnating the 
furniture, and extending to a great distance. 

The author then explains the two theories of combustion be- 
tween which the learned world is at present divided ; Lavoisier's, 
and that lately proposed by Berzelius. He then gives an ac- 
count of the theories proposed for the explanation cS the pheno- 
menon in question. 

Most authors, who have spoken of spontaneous combustions, 
have imagii^ they discovered an intimate relation between their 
manifestation and the immoderate use of spirituous liquors in 
the* individuals attacked. They suppose that these liquors, be- 
ing continually in ^odtiict 'i^ith th^ stomach, penetrate through 
the tissues, and fill them up to saturation, in such a manner that 
the approach of a burning body is sufficient to induce coidbLU* 
tion in them. 

M. Julia Fontenelle does not consider this explanation ^«ti^ 
factory. He founds his opinion, 1st, Ou the circumstance that 
there is no proof of this allied saturation oS the oi^gans in per- 
sons addicted totheiiseof spirits; Sdly, On the circumstattce 
^that this saturation itself would not suffice to render the body 
combustible — and, to demonstrate this assertion, he ^ves the 
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On the SponMmeom Combus^ian qfihe Human JBodg/- 1JS7 

result »of sevcffftl ejcperimwts, in whiph he in v^n tried to ren- 
der (oxH^eah iHfliuximftble by steepiqg it for* several months in 
iHrandy, and even in alcohol and ether- 

Another oxplaiiation has been proposed. Dr Hari^ and with 
him several other physicians, from the development of hydro- 
gen gas which take$ plaoe in greater or less qvumtUy iiv-th^ in- 
testines, have been led to imagine that a similar d^yelc^npent 
may take place in other parte of the bo4y, and that tb^ gas 
might take fire on the approach of a burnipg, body^ pr by an 
electriKml: a^tk>n produced by the electric fluid, which mi^t be 
developed in the individuals thus burnt According tp this 
theory^ -MM. Lecat, Kopp, and Marc, suppose, in sulogects af- 
fected by spontaneous combustion, 1. An idio^leotric s^t^; S. 
The de^dqpnaent of hydrogen gas ; 3, Its acwvaulation 'm the 
celluiar tissue. '^ 

This latter explanation would appear to be confirmed by a 
very curious obs^vation of M. Bailly's. That physician, oa 
opening, in the presence of twenty pupils, a d^ body, over the 
whole of which there was an em{Aysema, which was greater in 
the lower extremities than any where else, remarked, that, when- 
ever a longitudinal incision was made, a gas escaped, which 
burned with a blue flame. The puncture of the abdomen yield- 
ed a stream of it more than six inches high. What was very re- 
markable, was, that the, gases contained in the intestines, so far 
from increasing the flame, extinguished it. 

M* Julia Fcmtenelle, for reasons similar to those which in- 
duced him to reject the first hypothesis, is of i^inion that the 
presence of hydrogen gas cannot be admitted as the cause c^ 
spontaneous cc»nbustion. He founds this c^pinion more particu- 
larly upon experimenta in whidi he in vain tried to render very 
thin slices of flesh combustible, by keeping them for three days 
immeffsed in pure hydrogen gas, in percarburetted hydrog^ 
gas, and in ^xygen gas. 

Lastly, He considers the opinion equally unt^able, that 9pon^ 
taneous combustion of the human body is owing to a ccanlnna^ 
Uon of anipial matter with the oxygon. of the air, whatever m$y 
be the^Jteratipns which this nuatter may undergo: 1. Because 
a suffiomt temperature is not developed ;^ &. Because9 admitting 
thj$ CQipbu9tioa as x^ the re(4duum woM he a cbarooal, which 
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168 On the SpotttcmeouS Combttsti&n of the Human Body, 

coald only be iticimerated tt a red heat, whiles mi'tiit-ic^ti^iiry, 
there is noibimg but asbes; 8. Becftv^ia otie e<<>lh^)!»rbd»e^»or 
spontaneoud combustfon at the human body4» an «itidiuou9 ^ib- 
staAce, which >the combustion at ^nitnal i^ii^^athoes' n^««rf tyicMf; 
4. Because k scarcely yields any amtnoiriacal products, -l^ilesuoli 
are always prddueed by anknal combustion: ■ •'■ » f^ *'*t* 

After thus rejecting all the hypotheses hitherto prd^ifednM. 
Jtili^ Foiite^e{le' concludes that this phedoui^iibn^i^ ttlelrMflIt 
^ ^ ititeriial decompQi^tion, and is altogetb^ ififd^pbnld^tfiyf 
the itolBtoeAee of externa! ngents. We- g(hre bis d^tt^Hrofds^n > 

" We consider,^ says h^, ^ "#httl are called tpdtrt*tfedurf<»tai. 
busdons of the human body, not as true cofnbugPlions, hik as 
intiuiate and q)ontaneous reactions, which depend 'Opbn new 
products driginating Arom a d^eneration of the ffiusdes, 'ten- 
dons, Viscera, &c. The^ products, on tinrting, present the 
same phenomena as combustion, without losing any of the in- 
fluence of external agents, whether by admitting the effect of 
the opposite electricities of Berzelius, or by «ddudttg in ex- 
ample the inflammation of hydrogen, by its contact with chlo- 
rine, arsenic, or-pulveriaed antimony, projected into this latter 
gas, &c. 

It may be objected, however, that whatever may be the cause 
which induces this combustion, the caloric disengaged ougbt ^ 
be considerable, and consequently should ignite all the ot>jects 
in the neighbourhood. We reply to this, that all combustible 
substances do not by any means disengage an equal quantity of 
caloric by combustion. Davy has shewn, that a metallic 
gauze, having 16Q holes in the square inch, and made of wire 
one-sixtieth of an inch in diameter, is penetrated at the ordinary 
temperature by the flame of hydrogen gas, while it isimperme- 
able to that of alcohol, unless the gauze be very much Seated. 
According to the same diemist, gauze of this kiftd, raised to 
a red heat, allows the flame of hydrogen gas to pafi3 through it, 
without being permeable to percarburetted hydrogen gas. It 
ifi probable from this, that the productis arieiiig from the. dege- 
neration of the body, may be very combustible, without, how- 
ever^ disengagii^ as miwh caloric as ^ other cctobustiUe 
bodies known, and without leaving a residuum as the t^o latter 
gabies; and, in fine, we arec^ opinion, that, m'S^xie subjects, 
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aodfchteByiin women, there exists a parti^iAwT /fliathe^fe* .wl;«wl), 
€i[»jQimd' j^ttb 'tba aatbeuiii oc04sione(l by. ^age^ ta jlil« K^ilittW^ ^^- 
tlvity* and the /abusip of spirituous Kqwv8» .ifi|i<ay.giY(^,ri¥^.t<j^ja 
8{Pkmteneoua* oomJiwsition. . But v^ are ifiir -frpi»! .c^^^d/eri^gj^ 
ihe^njbtfciTial oauee.pf tbi^ combustions .eitjber;^l,(^ol, .pr.hyrirow 
gen, or a superabun(jaiic£i of , fei. . If ^IqQh^^pI^y&f^ f^^jjn^^ 
pftrtfin tbis fombMstion, it .i« by cqqmbutiog .tp Ua jMfo^ijf*i9n ; 
<batis;tki s^yi U:prpd*w^,4lqng witb tb^ ^b^r.p^^sf^ft^ppq^qi^- 
tedjribeid^gweratiw.of vhkhi.wp h^ve sp?|k^,,>|vb«*i'gi«e¥tfP§^ 
lo newf ;prodM©t« Afia.h^Wy/coinbu^lfe wi\^,\^y^^^^/^n,^i 
wWcbidiSl^rmiPfs^b^ cpmbu6tioB<)f the body., i r.r.^ ^ '/^ '' 
. it is tpbejregfetted that the observations, bittwrtp^p^i^^ 
ace npt ,ttiore c<w»plet^. We propose to owf^lyes; ^ c^|^ aJU 
that m%y tend to throw. light upon a subject ^. i^f^pprtwt>4n 
aothrppolpgy and medical jurifipi^udenc^- . / . * r i ' -of 



Descrijsjiion rfsevfitcSr New or Kare Plants which havejlcmered 
in .Ae neighbourhood of Edhbburgh, cmd chieflff m the Royal 
BoUmic Garden^ during, the last three rnonths^ By Dr 
Graham. 

IQthJum 1828. 

Begonia dipetala. 

B. dipetaia ; fruticosa, erecta ; foliis semicordatis, acutis, swbangulatis, 

duplicate serrato-dentatis, supra glabriusculis macufatis, infra satigui. 

11^19 ad TenAfl subkirsutis ; stipulis semicctr^fttiifH ^MlttpeU^^dja,, mu- 

cronulatis, integerrimis ; floribus dipetalis, foemineis insequalibus, cap- 

' ^tilse alid $ubs^uatibU6, rotuhdatis. ' - '•'''■ * 

DsacRiPTXOK..— S*/^ erect, taperii^ greyi3h4)rQwp,^ith,i^ few small 

round vermilion spots, scarc^j brancned in our specimens, which are 

ftmalL Leat^ half heart.>8haped, aeute, 8oiifie#h«t lobed, witboot uny 

callosity on the edge, unequjdly and doubty ^njatot^entate, ^lightlj 

bullate, crisped at the edge when young, above green, witn white spots, 

•pd-bavivg « pellucid shvvtawVphaped bdr idsingfijonb theloentqsiiif a 

fe;w of the spots, b^ow blood coloured, but when old. blanched. fmQo(th, 

■ except at the vfeins, where there afe a'feit halrt'* vein* prcJotinm, 6spe- 

, .c^y)»el9w; pot^ol^ di0tichousy^t.fir^•8^^l^t»/4lterwavd0^lprelMi&g 

or divaricated, nearly as longas the leaves,^ round, flattened a $ttle and 

. riigfatfy chatini^ed ^bc^v*. %jffM? ^asdUioy, pounded; ^o6^i%,'kih6r 

, knger th^iit the petioles and le^v^ 4i«hojbQ^iouA»,p^unc)left ^iif pedkols 

flattened, two obsolete^nearly oppoltite bractea in the middle^of the female 

pedJk^Domeuni tbetmale^ JFimpn pink^^petaldtsv liaads^eslia^ (lb. 

. mal^ 1 inph br<^ by } ^iqh Jlpog, male } inch in eilher^dioQi^e^i;} < m^ 

' hi the clefUof the cyme, and on the outside of its subdivinons ; uiose in 

> tkedefts em»iid tet, ike ctiifiv nedi^ «t tiie 8fune,«h»e wiik theeor. 

, respondi^ females. Petals in the mides subrotun^ in the feipaleftmore 

' ' " coroatd, ih botB, bui espedaMy th'^ latter, subacuminate. Stamens nu. 

;,mfaroi^|^i$laiipentft,iiiedgMfa»p^ celliteiiig fix^ 
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along each side. Capsule^ wings rounded, subequal. SHgmai pale yel- 
low, revolute, angled, pubescent along the edge. 
This species flowed at the Boyal Botanic Garden, Edinbuigb, in April 
1828, having been ndsed in 1826 from seed sent by Dr Johnston ^m 
Bombay. Like all the other species, it requires the heat of the stove. 

Begonia papillosa. 

B. papUloM ; caule rotundato, erecto ; foliis ineequaliter cordatis, acuini. 
natis, insequaliter dentato-ciliatis, supra albo maculatis, papillisque 
acuminatis raris, infra ad venas pubescentibus ; stipulls ovatis, acu- 
minatis, integerrimls ; capsulse alis subsequalibua, obtusangulis. 
Deschiption — Stem erect, 14 inches high, scarcely branched in our spe- 
cimens till after being cut down, but probably more when in a vigo- 
rous state, somewhat tumid at the joints, round, brown. Petioles alter- 
nate, spreading, round, channelled above, pubescent, l\ inch long. 
Leaves three and a half times as long as the petiole, very unequally cor- 
date, acuminate, somewhat undulate and bullate; crisped, on the upper 
sur&ce bright green and shining, occasionally spotted with white, and 
bavinff distant papillae, of which each is terminated with a curved, ra- 
ther harsh hair, red and glabrous below, except at the veins, which are 
sparingly pubescent, unequally tooth-ciliated, and somewhat angled. 
Sapfda ovate, acuminate, smooth, entire, marcescent Cpmes axilSuy, 
longer than the leaves, turned to one aide of the stem, drooping, (thrice ?) 
dichotomous, peduncles and pedicels flattened. Bractea opposite, ovate, 
coloured, deciduous, placed in pairs at each division of the cyme, and at 
the base of each feniale flower, but awanting in the males. Male flowers 
placed in the angle of the biAircations, and, as it would appear, always 
along with a female at the ultimate divisions of the cyme, where tbey 
hang on the outside of the female flowers in the two laterd, and on the 
inside in the two middle divisions of the cyme, each always expands be- 
fore the corresponding female flower ; this distribution and premature 
evolution of the male nowers are common in the genus. Corolla tetrapeta- 
lous, very unequal, large, rather more so in the female flowers, where the 
external petals are retuse, fully three quarters of an inch broad by half 
an inch long ; in the male cordato-subrotund. Stamens numerous ; fila- 
ments slender ; anthers large, wedge-shaped. Pistils yellow, somewhat 
spreading ; styles channelled, enlarging upwards ; stigmata large, lobed, 
revolute, crisped and pubescent ; germen nearly equally winged, angles 
blunt, and unper edges at right angles to the axis of the flower. 
This species flowered in the stove of the Royal Botanic Garden, Edin- 
burgh, in April this season, and about the same time in the three last 
^^ears. We received the plant from Kew in 1824, but without specific 
name, or an intimation regarding its native country. 

Cattleya intermedia. 

C. iiUermedim; perianthio subeequali, subacuto; lobelio tiiiobo, lobo medio 
cordato rotundato; spatha obtusa, subherfoacea, lata, compressa, pedun- 
culum sulMequaoti ; caule articulato, elavato, vix bulboso, ccnnpresso. 
DEBcmi^THOV-^Plant paratiticaL Rooi of strong, cylindrical, branching, 
fibres, green wliere exposed. Stems numerous, jointed, 3-9 in<^^ high, 
enleoging upwards, but scarcelv bulfooas, smooth when in vigour, but 
pSbten d^ply furrowed, co>vered with grey, withered, Uunt, adpressed 
sheatiiB, green where exposed, terminated by two leaves. Leetees 6 inches 
long, suo-opponte, neany equai, ^reading, flat, ovato4%ukite, fleshy, 
nerveless, very lUgfatly notched, and mucronate at the apex, y^lowish- 
green when younc, afCerwardt darker. SptUke nubmembranous, blunt, 
eompromid, broad, green, united at its edges, e^a^^ only at its extre- 
mity, 2 inches long. Ped/mnc^ scarcely exserted, round, smooth, sup- 
porting at its apex one flower in our ^edmens, but as there is also an 
abortive bud, it seems probable that the natural inflorescence is 2-flower. 
ed. Peviism/h neaiiy equal, of uni&rm,' delicate, fbint lilac colour, ino- 
(iorous ; upper segment t\ inches long, Ihtear-elUpt&eal, reflexed on the 
edges, and terminated by a greenish point, the four others 2 inches long. 
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falcate, undulate, and more nearly lanceolate, the two inner rather the 
narrowest. Labellum as long as the perianth, and of rather paler colour, 
having many erect papiUse within the edges of the column, curved down- 
wards, flattened, its edees entire, and overlapping above, terminated by 
three lobes, of which the middle is the largest, projecting forwards, cor- 
dato-subrotund, saddle-shaped, all the three ragged at the edge, and un- 
dulated, but the lateral lobes less so, and not spreading ; middle lobe of 
deep purple, mottled with the general colour of the labellum or perianth. 
Column half the length of the labellum, shaped like a boat, blunt in the 
keel, and inverted upon the floor of the labellum, a round notch at its 
extremity, with a projecting tooth in the middle bent over the anther- 
case ; the sides of this notch project, are truncated, and edged with 
purple ; general colour of the column the same as the upper part of the 
labellum, but beautiftilly streaked with purple, especially on its lower 
side. Aniher^ease attached at the base of the terminal tooth of the co- 
lumn, large, nearly. white, bilobular, hemispherical, flattened on both its 
sides, appUed by its lower surface to the top of the stigma, each lobe bi- 
locular, ioculaments linear, open towards the stigma, and having brown, 
dry, crisped, somewhat ragg^ edges : Pdlen-mtmea 4, in pairs, dry, hard, 
obscurely granular, yellow, ovate, subacute, flattened, each convex on 
the side next its feUdw, attached by one side of its base to a flattened 
yellow filament, the point of articulation being brown. These filaments 
cohere slightly in pairs by their edges, are inflected, and passing between 
the pollen*masses and the stigma, become again inflected at their termi- 
nations, in four distinct points, at the origin of the anther-case. SHgma 
large, occupying nearly the upper half of the lower side of the colunm, 
flaC and prqjectmg along the lower sur&ce of the anther- case, concave be- 
low, and subacute downwards. Germen about 14 inch long, club-shaped, 
erect, slightly curved, browmsh^green, slightly spotted with jmrple, and 
having three longitudinal double furrows. 

It is with much pleasure that I add a fifth species of CatUeya to the four 
already in cultivation. Its nearest affinity certainly is to C. Forbesii, 
but the general appearance of the flower more nearly resembles C. fo. 
5tato, and it is almost as handsome. C. Forbesii could not be distinguish- 
ed from this by the essential character given by Lindley in Bot Reg. 
foL 953., to which, therefore, must be added the acuminate membranous 
spathe, closely embracing the peduncle, and much shorter than it The 
habit, as shown in Bot. Reg. is precisely the same as C. intermedia. 

C. intermedia has the 3-lobed lip and the stem of C. Loddigesii and C. For- 
besii^ the approximating perianth of C. Forbesii and C labiaia, the form 
of perianth and sharply jagged lip of C. Forbesii^ the colours and spathe 
of C. labiata, only tnat the spathe is united at its edges, in which cir- 
cumstance there is an agreement with C. Loddigesii^ but in this, again, 
the spathe is pointed, and much shorter than the peduncle. 

"We received our specimens, along with many other valuable plants, from 
Mr Harris of Rio Janeiro, by Captain Graham of his Msgesty's Packet 
Service, in 1824. They have been kept in the stove in pots of decayed 
bark, and the specimen ndw described flowered for the first time in spring 
1826, but met with an accident b^ore it could be figured or described 
It foa: the second time flowered last April, and remained in perfection 
several days. Another plant has blossomed whUe this sheet was at the 
press. Other specimens, subjected to precisely the same trejitment, have 
remained without the least alteration in their appearance since they were 
Imported. The subject of the present article is now pushing its roots 
freely over the pieces of bark. A figure taken from it will be given by 
Br Hooker in an early number of the Botanical Magazine. 

Conospermum ericifolium. 

C erieyblium; fbliis lineare-filifisrmibus, utrinque subcanaliculatis, aveniis ; 
peduncuUs elongatis, spiels subcapltatls ; ceiijce extus pubescent!, lim- 
bo tttbura vix equante. 

Conospermum endfc^um, Brmniy Trans. Lin. Soc vol. x. p. 154.-«« 
Rudge, ibid. p. 292, t. 17, f. 1. 
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. Desokiptiok.— ^%rt«6 eroct ; item round, brown ; braiuihes erect, green 
when young. Leanoe* linear, and very slender, slightly twisted, mucro- 
nate, obscurely channelled on both sides, veinlees, sli^tly scabrous, im- 
bricated, persisting, very numerous. Peduncles axillary, -crowded at the 
extremities of the branches, erect, elongated, slightly scabrous, and 
faavipg a few scattered, ovato-acuminate, bluish hractesB, but no :iower8 
except at the top, where they support a short spike. FhfmrsXxi the bud 

. aliglM^hr |,inged,ipurple) afterwards YS^ite, spretuling, each sessile in the 

axil 01 a bractea, which is larger than those below. Calyx pubescent; 

tube curved outwards, and obscurely tetragonous, limb hrflated, bi-la- 

' ^'^ Mate ; uppeir lip pointed, reflected 5 lower lip of three strai^t erect tfeeth 

' ' of e^ual length, but the two outer are rather broader than that in the 

"♦ ttnddle. SUmenM 4, inserted into the throat of th6 calyx ; filaments 
' - ' ' short, double, the two portiom of that under the acute segment 6f the 
perianth, adhering to e!ach other throu^out their whole length, the 
t>tfaer three clefk ; anthers brown, cordate, that on the first fiiament bi- 
iocular, those at the sides unilocular, and adhering to one.half of the fila- 
m^t oiily ; there is no appearance of anther on either of the pointed ter- 
mhiations (rfthe filament on the lower side of the calyx ; pollen white. 

. Germen obrersety conical, silky, and crowned with a long tuft of unequal 
hairs ; imdes few, green, pear-shaped, flattened ; style passing out between 
th^ segments of tne barren filaments, reaches beyond the stamens, en- 
larging upwards ; stigma hooked. 

Our pldnt was raised from seed sent by Mr Alton from the Botanic Gar- 
' den, Kew, in 1823, under the name of C. erectum^ and has flowered in 
spring for several years. It is kept in the greenhouse, and remains a 
long while in flower. The leaves are longer, and less crowded than in 
Mr Rudge's figure, no doubt from our plant being more vigorous. The 
singular connectum of the anthers fn the bud, will be cfetailed by Dr 
Hooker in diss^tions accompanying a figure in the Botanical Mi^;azine. 

Draba gracilis. 

D. gracilis; caule folioso, erecto, ramoso^ pubescenti; foliis ovatis ser- 
ratis, stellatlm pilosis, pills ramosls ; pedunculo opposltifolio, ad basin 
piloso, supra cumque jpedicellls et silicula oblonga glabro ; calycibus pllo- 
siusculis ; pedicellls flore longloribus. 

D. lutea, /3 longlpes, RichardswCs Botanical Appendix to Franklin's Nar- 
rative, 267. — Decand. System, vol. li p. 351 ? 

Description. — Annual or biennial. Stem more or less leafy, branched, 
clothed with loose hairs ; branches spreading, having pubescence like 
that on the stem. Leaves ovate (the root-leaves sometimes obovate), 
flat, serrated, veinless, but with a strong middle rib projecting be- 
hind, hispid with tufied, branched, spreading hairs. Peduncles slen- 
der, many-flowered, opposite to the leaves, erect, about three Inches 
long when half the flowers have been expanded, slightly hairy as far as 
the lowest pedicel, above this smooth and shining, hairs simple or 
branched : Pedicels corymbose, crowded, erect, longer than the flowers, 
when in fruit spreading, straight, filiform, shining, elongated to more 
ttan half an Inch, and loosely scattered over the lengthened peduncle. 
Calyx yello\ylsh-green, cup-shaped, segments ovate concave, unequal, 
and having a few long, spreading, brancned or simple hairs. CoroUa mi- 
nute, but longer than the calyx, yellow ; petals ungulculate, llriear-ob- 
cordate, spreading In the upper hal^ obscurely veined. Longer stamens 
projecting a little way above the plain of the spreading part of the pe- 
tals, the shorter,' scarcely as mucn below It; «»/A^5bilobular, yellow ; 
filaments pale. Germen green, ovate ; style very short ; stigma large, and 
reaching to the anthers of the long stamens. Silicle naked, a lltue Irre- 
gular on Its sur&ce. Seeds numerous. 

Seeds of this plant were received from Dr Klchardson In November 1827, 
along with an extensive collection made by Mr Drummond and him In 
the expedition to the northern coaat of America, firom which they had 
just returned. It was raised under a cold frame In the Royal Botanic 
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Garden, Edinburgh, and flowered in May. 1 understand from Mr 
Drummond that it is exceedingly common all over the district the ex- 
pedition visited. Comparison with a specimen in the collection sent to 
Professor Jameson by Dr Richardson, after his first expedition, leaves 
no doubt about this being the plant mentioned by him ; but I t^uestion 
the correctness of the synonyme from De Candolle, which Dr Richardson 
quotes with doubt. This I should think distinguished, among other marks, 
by its oval, subacute leaves, and by the petals bdng nearly eRiptical. - 

Eriostemon salicifolius. 

E. salicifoliw ; frutex folijs sparsis lineare-oblongis subfiilcatis, coriaceis, 
scabris, aveniis, apice callosis rauticis, uervo intermedio obsoleto ; flori- 
bus axillaribus, solitariis, pallidis, anth^is glabris, filamentis ciliatis. 

Description. — Shrub erect. Stem nearly round. Branches little angu- 
lar. Leaves scattered and adpressed, linear-oblong, somewhat &lcate, 
coriaceous, quite entire, rather hollow in front, rough, veinlesa, middle 
rib obscurely marked behind, awanting in front Flowers axillary, soli- 
tary, pale lilac, on short, scaly pedicels. Calyje yellowish'-white, ciliated. 
Petais ovato-oblong. Stamens erect ; filaments reaching to the top of the 
sty ley strongly ciliated : anthers cordate, smooth, appendage small, white, 
recurved, naked ; pollen orange. Germen of five foliculi, united to each 
other below the middle. Style single, dipping down between the apices 
of the lobes of the germen. 

The rough leaves and scarcely angular stems of this plant would have 
made me consider it as specifically distinct from Eriostemon salicifolius o£ 
Smith (Crowea saligna of Sieber, not of Smith), had it net been for its 
identity with what Dr Hooker believes to be authentic specimens of 
this in his herbarium. It was raised at the Boyal Botanic G^en, Edin- 
burgh, from seed sent from New Holland by Mr Fra.ser in 1823, under 
the generic name oiCrowea, It has flowered in April last year and this, 
has received the ordinary treatment of New Holland plants, and does 
not seem of free growth. 
Hedysarutn nutans. 

H. imtarts ; frutex ramosus, racemis compositis, terminaUbus axiUaribus- 
que, ramisque pendulis, floribus geminatis ; bracteis acutis ; foliis ter- 
natis, pendulis, foliolis rhomboideis, integerrimis, utrinque tomentosis, 
stipulis siibulatis. 

Description. — With us a low slender ^Arwft, much branched; brancheslong, 
straggling, drooping ; bark brown, much cracked, desquamating. Leaves 
scattered, temate, leafets rotundato-rhomboidal, undulate, mucronulate, 
reticulate, soft with dense short tomentum on both sides, the terminal 
one twice the size of the others, (three inches in either diameter,^ and on 
a petiol half its own length, the lateral ones just above the middle of the 
common petiol, on short partial petiols ; common petiol from its base to 
the terminal leafet fully three inches long, slightly channelled above. Sti- 
pulce lateral, subulate. Bacemes a foot lone, terminal or axillary, branched. 
Flowers in pairs, on pedicels^ nearly as long as themselves, the panicle 
branching from between them, but many of the branches shewing no more 
than their terminal flower-bud. Calyx 4-cleft, opposite segments equal, 
ovate, subacute, concave, spreading, and on the outside, as well as the 
peduncle and pedicels, hairy. CorcSa of uniform delicate lilac, gaping ; 
vexillum erect, flattish, subrhomboid, notched, faintly striated, and 
marked in the middle with a deeper purple spot, the lower part of which 
is green ; unguis inversely conical ; alae depressed, about as long as the 
vexillum, and nearly forming a right angle with it, lower edges in con- 
tact in the anterior half, open behind, abruptly cut down to narrow, 
flattened, linear claws, which are continuous with their lower ^edges ; 
keel rather pa^er than the rest of the flower, and somewhat more dis- 
. tinctly striated, shorter than the alae, notched at its apex, and split from 
the base to nearly half its length, having two line^ claws, above which 
it is gibbous oh both sides, and adheres there to corresponding depres- 
sions of the ake. It shuts the opening between the claws of these, so 
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as with them to give the form of a boat to the low^ half of the flower. 
Stamens monadelphous, straight, being scarcely curved a$ tk«a apices : 
anthers yellow. Gennen long, linear, Sightly liairy, indistiiictly lobed ; 
style bent at right angles to the gennen, conical, smooth ; 9tigma termi- 
nal, small, cleu, in contact with the Texillum. 
This plant was brought to the Raval Botanic Garden, Edinburgh, In 1823, 
under the name here adopted, from the Botanic Garden, Calcutta, by 
Dr Macwhirter, and has flowered in the stove every summer since. 
Were it not that its flowers drop very early, so that a few only are ex» 
panded at a time, it would be very ornamental, as the raceme is large, 
the colour of the flowers beautiful, and the drooping branches graceruL 
' It has never formed fruit. 

Iris lutescens. 

I. lutescens ,• caule simplici unifloro fi)lioto, folium in&rius eqiuuiti ; flore 
barbato, breve pedunciilato, tubo corollse germen superanti, laeiniis un- 
dulatis, crenulatis, obtusis, unguiculatis, interioribus latioribuf inflexis, 
laciniis labii superioris stigmatis acutis^ spatha erecta, excedente et val- 
vula interiora vix inflata involvente tubum. 

I. lutescens, WUld. 8p. PL vol. i. p. 226.— Hort. Kew. ed. 2. vol. i. p. 118. 
Lamarck, Tableau Encyclop. vol. i. p. 122.— Ibid. Eneyclop. Method. 
voL iii. p. 297. ' . 

I)£8CRiPTioK.-»5^em leafy, flexuose, about seven inches hi^ nearly 

' round, one-flowered. Leaves scymitar-shi^jed, and a little turned forward 
at the point, partially glaucous or subpruinose, ribbed, the lowest equal in 
length to the stem, the others shorter, sheathing the stem, sheaths com. 
pressed and bordered. SpeUhe bivalvular, longer than the tube of the 
corolla; valves pointed, herbaceous, green, membranous and withered to. 
wards their apices ; oujter valve rather the broadest, but scarcely longer 
than the other, erect, the inner sheathing the tube of the corolla, and 
slightly inflated. Peduncle about three.eighth3 of an inch long, nearly 
round, succulent, and nearly colourless ; by its side within the spathe 
there is a small awl-shaped thread, the abortive representfition of a se- 
cond peduncle. Corolla pale yellow, delicate, nearly the whole of the 
outer segments, and the daws of the inner, streaked with pale brown ; 
segments undulate, crenulate, especially towards their extremities, near, 
ly of equal length ; outer rolled backwards, bearded with yellow hairs, 
^lathulate, tapering gradually towards their base ; inner the broadest, 
bent across the centre of the flower above the stigmata, oblong, and de- 
current upon long winged claws, which are more slender than those of 
the outer segments. All the segments when decaying have their claws 
adpressed to the style, and their laminae folded across the centre of the 
flower, a6 as entirely to close it. Tube above 1 inch long, limb inclu. 
ding the claws aboat 2i inches. Stamens shorter than the stismata ; fi. 
laments subulate, adhering to the corolla as high as the base of the hairy 
line ; anthers white, equal in length to the free portion of the filaments. 
Stigmata broader than the portion of the reflected segm^its of the co. 
roUa which they cover, about I4 inch long, upper lip erect, its segments 
pointed, inciso-serrated. Style S^sided, free for nearly half an inc^, be. 
low which it is united to the tube of the corolla. Germen half an inch 
long, green, trigonous, marked along the middle of each side by a slight- 
ly prominent line <^poBite to the insertion of the dissepiments. Omtles 
obovate, attached to the central column. 

This is certainly the Iris lutescens of the authorities quoted above, though 
Steudel (Nomenclator Botanicus) says it is not that of Lamarck, and he 
r^ers the /. httesoens oi Willd. and Hort. Kew. to /. viresceris of Decand. 
which again Sprengel considers /. vairieg<Ua ; but this species, as figured 
in Bot. Mag. 1. 16. is held distinct from our plant, by its many.flowered 
stem, and by the appearance of its spathe. The /. lutescens of Sprengel, 
erroneously attributed to LaJnarck, is quite difierent from our plant, and 
Is at once distinguished by the obtuse upper lip of its stigma, and by its 
^ort stem. It Is probably one of the modifications of Iris pumila^ var. 
lutea, Bot. Mag. t. 1209. 
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Tke sabjeet of the present article was given to us by David Falconar, Esq. 
in whose garden at Carlowrie, near £dinbiirgh, (distinguished especially 
fer being rich in this genus) it flowered in May 1828 ; and a second spe« 
chnen was sent by hun ih>m the garden of Messrs Dickson and Co. 
seedsmen, Edinburgh. A figure ftom this last will appear in the Botani. 
' cml Magtcine. According to Lamarck it is a native of hilly, stony places, 
in France and Germany. 

Nicotiana glauca. 

^.glatuM; caule sufiruticoso erecto ramoso; fuliis insequaXiter cordato- 
ovatis, j^utis, obsolete sinuatis, nudis, glaucis, longe petiolatis ; flori- 
bus paniculatis, terminalibus ; calyce quinque dentate ; coroUse limbo 
regular!, laciniis acutis, brevissimis. 
D£sc&iPTiON. — Plant probably short-lived. Stem erect, round, branched, 
of great height — ^naUve specimens said to be 20 feet high*»ours above 
ten, and still growing freely. Branches ascending obliquely. Leaves pe- 
tioled, somewnat unequal at the base, cordato-ovate, obscurely sinuate, 
acuminate, smooth, soft, naked, veined (5 inches long^ 3 broad), middle 
rib strong; pttiole round, spreading, shorter than the leaf (3 inches long). 
Panicle terminal, secund, lax; pedicels rising from the axils of minute 
subulate- bractee, which, however, are often awanting. Calpsf persist- 
ing, as long as the pedicel, tubular, obscurely angled, with five sharp, 
unequal, erect, ciliated teeth. Corolla green in bud, afterwards of uni- 
form yellow colour, covered with close, white, soft pubesoenee on the 
outside ; tube slightly curved downwards, thrice as long as the calvx, 
within which it is contracted, and five-furrowed, beyond this five-sided, 
and of nearly uniform diameter, till near the fiiux, where it is slightlv 
inflated, and again contracted immediately below the limb ; limb small, 
cup-shaped, segments short, sicute, erect. Stamens unequal ; filaments 
slender, incurved from the sides of the corolla at their apices, also ap- 
proaching each other above their insertion into the corolla at the extre- 
mity of the calyx, below this adhering to the inside of the tube, in the 
structure of which they are lost downwards ; anthers short, oblong, 
pendulous, bilobular, lobes unconnected at thdr apices, green before 
biursting, immediately afterwards reflected and brown, on ute longer fi- 
laments subexserted ; pollen light yellow. SHgma dark green, subex- 
serted bifid, segments short, spreading ; siyle filiform, somewhat com- 
pressed ; germen ovate, bilocular ; owia very numerous, obl(»ig, crowded 
along a large columnar receptacle. Whole plant to the base of the pedi- 
cels of beautiful glaucous hue, and pruinose ; at this point, at the base 
of the petioles, and on the young leaves, by the sides of the middle rib 
near the petiole, the colour is dark purple. The bloom is easily rubbed 
from every part but the leaves (where it is more fixed), leaving the cu- 
ticle of liv^green, as on the pedicels and calyx, where the bloom is 
awanting. Whole plant inodorous. In the arrangement of the species 
this should follow N, cerinthoides. 
The plant was raised in 1827 from seeds communicated without specific 
name, to the Royal Botanic Grarden, Edinburgh, by Mr Smith at Monk- 
wood, whose son sent them fi^m Buenos Avtps. It was kept in the 
stove, but, on coming into flower in the middle of March last, was re- 
moved to the greenhouse. It will bear flowers for several weeks yet to 
come. A small plant still in the stove is ripening its seeds there/ 

Polygala paucifolia. 

P. pauo^foiki ,* caulibus simplidbus erectis, infeme squamis vice foliorum ; 
foliis altemis petiolatis ovatis; floribus hexandris subtemis, subtermina- 
libus, cristatis. 
P. paucifolia, JVilld, vol. iii. p. 880 — Persom^ voL ii. p. 372. — Deoand. 

Prodr. R^. Veget- pars L p. 331. Pursh, voL ii. p. 464 NultaU^ 

vol. ii* P- 87.— .^^^^/buT, Flora Bostoniensis, p. 267 — EUiolfs Botany of 
South Carolina and Georgia, voL ii p. 180. 
Tricli8{)erma grandiflora,^ RaHnesque^ Speech. 1. p. 117* 
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176 Dr Graham's Description of New or Rare Plants. 

DEtcmpTioy. — Root slender, creeping near the surfiu^, perennial. Stem 
herbaceous, erect, angular, shinmg, 3 or 4 inches hidh. Lemje$ ccJlectl 
ed near the top, petioled, ovate, acute at both ends, shining, nearly 
naked, imperfectlj ciliated, sparingly veined, gi^en, red when joung, 
in the lower part of the stem degenerating into ovate, pointed, sessife 
scales. Pedunele generally termmal, though in a iew inttaacea the stmn 
is extended beyond it, when it is opposite to the lea^ 1, 8| or S-flow* 
ered, very short ; pedicels loose, half as long as the flowert, angukr^ 
red, naked, and diming. C<iJ|iur, two loweat segnients small, lanceolato- 
ovi^ upper s^pntnt tumid, ovaUMX>ncave ; wings spreading, obovtte^ 
aa long as the wmgs of the corolla. CoroUa handsome, thr«e4bur^ of an 
Uich long, nectariferous at the base : petals 3, coalescing below for above 
half of their length, cctmpressed, wingi overlapping above, slightly 
arched towards their apices ; k^el, after separating from the winga, in- 
flated, rounded, edges in contact above, terminate by a purple-tipped 
beard, forming a tuft nearly as large as the inflated portion of the VeA : 
whole flower of beautiful purple, indistinctly veined, pale, almost white, 
on its lower side. Stamens six ; filaments united to the inside of the 
petals at the point where these separate from each other, after which 
they project forwards in two equal opposite bundles, smooth, flattened, 
colourless ; anthers terminal, obscurely bilobed, yellow. Stigma trunca- 
ted, obscurely bordered, bilabiate, Ups diverging, the upper largest and 
pointed ; atyie clavate, bent, colourless towards the stigma, purple be- 
low ; germen unequally obcordate, green, compressed. 

Nuttall quotes, though with doubt, the P. uni/hra of Michaux as a syno- 
nyme of this species, but as it is beairdless, which no imperfect spe- 
cimen even of this ever is, and as the inflorescence is quite difierent, 
they certainly are distinct, though P. paticifolia has often one flower on- 
ly. The species is altoggther overlooked by Michaux. De Candolle, 
in his Prodromus, and Don, in Hortus Cantabrigiensis, 8th edit, quote 
as a synonyme for jP. paucifolia, P. purpurea of Hortus Kewensis. 

Mr Lindley, in the 10th edition of Hort. Cantab, considers these dis- 
tinct ; and if there is no mistake in P. purpurea being called a shrub in 
Hort. Kew. they must be so, but by others it is described as herbaceous. 
This doubt can only be removed by a reference to the specimen, which 
probably exists in the Banksian herbarium. Our plant is altogether dif- 
ferent from P. pfirpurea of Nuttall, which is P, sanguinea or Michaux 
and Pursh. 

This beautiful plant flowered sparingly last year in the nursery-garden of 
Mr Cunninghame, at Comely Bank near Edinburgh, having b^n Intro- 
duced from Canada by Mr Blair. During the month of May 1828 it 
has flowered abundantly, and formed one of the pleasing objects in Mr 
Cunninghame^s extensive collection. It has spread itself widely among 
loose vegetable soU, in a cold frame, under the shade of the garden-walE 



Celestial Phenomena from JvJy 1. to October 1. 18^, calcu- 
lated fyr the Meridian of Edinburgh^ Mean Time. By 
Mr George Innes, Aberdeen. 

The timet are inserted according to the Civil reckoning, tlie dfty hegiodag at nldaii^t. 
—The CoigunctioQS of the Moon wHli the Stars are given in Right Atcmui&n. 
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Pf^dceedinga of ike Wetnerkm NMurdl Hisi&ry Society. Co*- 
tkmed from former VokiQaey p. 898. 

1^8y Feb. ^S.'-^RoBKET Jameson, Esq. Pre^dent, in the 
chaiff.-uTbe Secjfetary read a notice reg^ding a living Ocelot, 
or Felis Pardalis, from South America, communicated by James 
Wilson, Esq. The animal was a female, nearly of full size ; 
had been dmost two jrears at Liverpool, and had lately been 
transferred to the meniEigerie of the Zoological Society in Re- 
gents Park. 

Dr R. E. Grant then read the second part of his account of 
the anatomy of the Perameles nasuta of New South Wales, 
titeating particularly of the organs of getieratiott. 

March 8. — ^David Falcokee, Esq. V. P. in the chair.— 
The Secretary read a notice of the wasting eflects of the sea, 
ivhich have exposed a submarine forest on the chores of Che- 
shire, between the rivers Mersey and l)ee', by Robert StevertsoA, 
Esq. rivil engineer. 

Mr G. A. W. Amott read two memoirsi: 1 On the Mines 
of the Higher Pyrenees ; % On the Marbles of the Higher Py- 
renees. — The Secretary read at communication from the Rev. 
John Macvicar, A. M. of St Andrew^ describing a rare fl*, 
the Forked Hafke of Pennant, which had been cast ashore nc» 
St Andrew's in a storm. A drawing of thtt flsb, tmde by Mr 
MactTcar, was exhiWted to the meeting.— Mr Deuchar, leeto- 
rer on chemistry, then read a notice of keeping entire the crys- 
tab of efflorescent and afeo of deK^esc^t salts, fey means of 
surrbanding them with an atmosphere, formed from an essential 
<ftj!, such as oil of turpentine. 

Marth 22. — David Falconar, Esq. V. P. in the chair.— 
. The Ret; Dr Scot of Cotstorphine read a paper on the great 
fish that swallowed up Jonah, and, after three days and nrghls, 
cast him out on dry land ; shewing that it could not be a whale, 
ds often supposed, but was probably a Squalus Carcharias, or 
white shark. 

At this meeting was also read the first part of a Memoir on 
the Lunar Ccmpass, &c. by Mark Watt, Esq. (For an ac* 
count of this interesting paper, see supra^ p. 100. et seq.) 

M 2 
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180 Scient^ IfUdUgencc^-^Astronomy. 

April 5.— Patrick Small Eeir, Esq. fcnrmeriy V. P. in the 
chair. — Mr Mark Watt read the remainder of bis paper on die 
lunar com(>ass. The Rev. Dr Scot read a menunr on the tbefi- 
fcm of Moses, Gen. xlix. 17, or the adder of the Engltdi trans* 
lators ; and the Secretary read a notice by Thomas Johnston, 
Esq. Hill Top, near Wetherby, of the great oak of Oowtfaorpe, 
in Yorkshire, illustrated by a drawing. 



SCIENTIFIC INTELLIGENCE. 

ASTRONOMY. 

\, Chi ihe Comet of 1832, which some predict is to destroy 
our Earth. — Some German journals predict the appearance of a 
comet in 1832, which must destroy our globe, and this has been 
copied and commented on by the journalists of other countries. 
In a letter dated May 12. 1828, addressed to the French 
Academy of Sciences, the author, M. G***, a professor in Paris, 
ventures to put the question to the Academy, whether it does not 
consider itself bound in duty to refute as speedily as possible this 
ridiculous assertion. " Popular terrors,'' he observes, " are pro- 
ductive of serious consequences. Several members of the Academy 
may still remember the accidents and disorders which followed a 
similar threat, imprudently communicated to the Academic des 
Sciences j by M. de Lalande, in May 1773. Persons of weak minds 
died of fright, and women miscarried. There were not wanting 
people who knew too well the art of turning to their advantage 
the alarm inspired by the approaching comet, sxi^ plates in Para^ 
dise were sold at a very high rate. The announcement of the co- 
met of 1832, may produce similar effects, unless the authority of 
the Academy applies a prompt remedy, and this salutary inter- 
vention is at this moment implored by many benevolent persons. 
As it is extremely probable that the Academy will make no re- 
ply to this letter, we shall here enter into some details which 
will shew how destitute of foundation these popular errors are, 
which M. G ♦ * * dreads. The comet which is to appear in 
1832, is the, comet of six years and three quarters, of which the 
orbit was calculated in France, by one of our most distinguished 
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astronomeris, M. Damoiseau, member of the Jieademie des 
Sciences, All that has been said in Germany rebpeotk^ this 
oomet, is founded on the results obtained at Paris^ Now^ tl^se 
results are so far 'from being terrifying, that they do not even 
leave llie smallest possilnlity of an accident. The comet of 188^, 
in its shortest distance from the earth, will remain more dian 
sixteen millions of leagues from it. It might come a thousand 
times nearer before any danger could be apprehended. In 
1770, a comet came so near as 760,000 leagues (about nine 
dmes nearer than the moon). Lalande estimates the distance at 
which a comet might produce sensible effects on the earth, at 
13,000 leagues. Whence, then, comes the error of the journalists, 
of whom the author of the letter speaks ? Without doubt, solely 
from the circumstance, that the comet in question will pass very 
near the earth's orbit (at 4| diameters, from 13000 to 14000 
leagues) ; so that, in fact, were the earth to be at the time in the 
part of its orbit nearest the comet, some alarming disturbances 
might ensue. It is unnecessary to say that so gross a misappre- 
hension as that which we have just pointed out, was not com- 
mitted by any astronomer. The only respectable publication in 
Germany on the subject is a letter of M, Olbers^ in which that 
astrcmomer gives an account of the results obtained by M. Da- 
moiseau ; and it is without doubt, because ignorant persons have 
seen in this letter that a comet will approach very near the 
earth'^s orbit in 1832, that they have persuaded themselves of its 
collision with the earth, M. G * * *'s letter contains an assertion 
with reference to Lalande, which we think it our duty to refute. 
That astronomer was but the very innocent cause of the general 
terror which pervaded the public mind in 1778. The following 
is the real case : — ^Newton, in speaking of the consequences that 
might result from a comet's coming in contact with the earth, 
had said that Providence had so arranged as to render such a 
collision impossible. Lalande thought differently. No orbit, it 
13 true, was known that might interfere with that of the earth ; 
but the orbits might be sensibly altered by the planetary attrac- 
tions. Besides, the orbits of all die comets were very far from 
l>eing known. Was it not rash to prohbunce it certain, that 
none of the orbits hitherto not calculated, could come into con- 
tact with that of the earth, and that, of those known, none could 
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^ver b^ <£i9aj^angQd, so 98 to interfpct it ? There w^ »otMog 
but what wa9 very just in th(s$e reinark& T'me iyas cmfirmed 
l;)i^09, ^0^ the ort)it ct the coEiiet; irf sii: yearn w4 tfv^ qu«rr 
terp passes $Q pe$r that of the eftrth, th^ the $iQaU^t cUi^tu^r 
jhaoee ought <Qau$e their interfiectioii. But before a 4i«astdr cq^li 
bapp^, it *oul4 not only be neoes^lNry that the orbits Bb^suW 
roe^ but a]ao that the bodies i^mselve» $hp^l4 b^ppeft to i^ 
«(; the. pmnt of intereecttoDt and the pppbabUMJieii of siu^ a mlv 
curreiipe are infinitely anaU. This waa M. I^aUwde's opinioif. 
He dcew up a memoir on tihe subjeot for » public Ba^elwg of tb^ 
^C9demy ; but, happening to be last in the order of readers, thie- 
lime passed away, and it was not read. The title Beflemom sw 
ks comUe9 qui peuvfmt approcheg de la tefrey annoimped a sub- 
ject calculated to interest the greater number of hearers. It was 
asked, What the memoir contained ? and the ansM^r was, that it 
contfuned an account of the effects which a comet striking the 
earth might produce. A noise went abroad that the comet was 
to oome, and that it was predicted by Lalande. M aupertuis, in 
his letters ctn the same subject, spoke [in a much niore posative 
And terrifying manner, and yet nobody took notice of them ; but 
Maupertuis was not podtiYely known af an astroiiomer ; he had 
not made almanacks ; he had not the power of iiisertiji^ in the 
journals accounts a£ all the i^tronomioal fhen<mem. Th? alftrm 
e?(cited by this alleged prediction was so general, th^t the lieu- 
tenant of police wished to see the memoir ; he found tiptbiag in 
it to authorise the terrors that had arisen, and ordered its i^>6$dy 
paUication* When it was printed, nobody would believe it. 
It was pretended that the author had suppressed tb^ fatal pr^ 
diction, not to terrify by the annbunoement of a cataatrophe frmi 
which he had no means of withdrawing himself. The same ter- 
VOTB were renewed at various epochs, but with leas violence, m^d 
the blame was always laid upon Lalande» who hiul not said a 
jaingle word on the subject. At the present dliy, comets are not 
so general an object of terror. In proportion as the mass of the 
pcqpuktion becomes more enlighteaaed, superstitious terrors of all 
kinds are less to be dreaded. The conjunctions of the plaip^ets, 
which were formerly the cause of much more violent, and $tiU 
aiore unreasonable fears; and eclipses, which SO loBg divided 
ai^ith comets the right of terrifying the nations of the earth, have 
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heea duteow^er^d to bf; iaoapaiUe^af pmdtteimg iny of the ^eets 
tbiit wevie atlaihifttei) io ibeim* Of 4U dieae tenrmt;^ tkeire otriy 
ceoKiUiSi wiih r^)wt ta oomets, a pombilky (So ^KtBeasdy tm- 
Q^^imn, tfaiit no rutiooal persmt coald oonoeive jmy i^iprdheiisiati: 
(m tbe aiifafect One tbkig vhibh we mutt not <Naiit to nientioii, 
witfei respect to cometa, is, thM tSie newdfttat^btakied jnespoctis^ 
tbwicGilualitutiony ase oi i»uch a hature as to mofMj, in a great 
d€tffK»f the ideiEi9 suggested by ibs pciss&le ocoahresoe of acci- 
dents .nesulttQg feom their Atriktog against the earth. These 
btdtes, in £iet, wbich were supposed tto have a d«asity many thou- 
saodis of Umes great)er Chan the -earth, are in gen^sal fbraied of 
such alight materials that stars of the iirst and second magmtiides 
may ib^ 9«m through Ihan. The rapidity of their motion is 
aoeftber di^Qumstenoe caLeulated to affiird assurance agonist itbe 
duasiters wfaftdi they might ooeaston, since there insults from it, 
tbiut the time during which they itti^t act upcm us, would ne- 
eeasMily he very short, ami would never exceed two or tlu^e 
hours, as Dionas Dusegour, M. D. has demonstrated. F. 6. 

M3&XS0AOI.OaY. 

18. An AccouiU ^ tke Atddent io tfie Packet Ship tke New 
Ttyrk^ Jirom LigMmtig, By T. Stewaait Teaill, M. 30. of 
Liverpool. Communicated by Henry Brou^am, Esq. M. P. 
P. R. S ♦.—The fifeip wtrich anet widi the accident, of which 
the rffects are the sut33ect of this communication, was the Ame- 
1fkteB^ packet the New York, tft 9S6 tons, commanded by Cap- 
tain Bennet. She sailed from New York for Liverpool, on the 
Mth of last April ; and, <m the mormngof the l^th, was struck 
by lightning, V which shattered the main royal mast, and, gliding 
dbwn the ircm <;hmn msnn^top-sail tie, burst the iron bands on 
^ maitnnast head. It was thence conducted by the iron main- 
top-sail sheets, to the iron work of the pumps. It then entered 
between decks, demolishing the bulk heads that formed the 
« sti»e*room, in its way to a smalt leaden cistern ; whence it was 
conducted, by a leaden pipe, through the starboard side of the 
ship, where it started three five4nch planks, ten feet in length, 
at the lower part of the bends. Many other parts of the ship, 

* The above is a notice of Dr TrailPs paper, which will appear in the next 
volume of the Philosophical Transactions. 
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not in the direct Kne of its passi^, were also shattered, appa- 
readj from the effects of a lateral ex)dosion \ several doors and 
pMtiticHM were thrown down, a large mirror in the cabin was 
shiv^^ into small fragments, and a pianoforte was thrown 
down, its top Uown off, and broken in jneees. The loudness of 
the eKpIofiion was appalling, and spread universal ticmstematicm. 
A sulf^ureous «moice, whkh had issued with a bkii^ flame 
from the -batches, filled the cabins, and at first inspired alarm, 
lest the cargo in the bold, consisting chiefly of cotton ^md tur- 
pentine, had taken fire ; but, on clearing the mdn batch, it was 
soon ascertained that no danger from fire exifi^ied. The shq9, 
however, had sprung a leak, which made four inches of water 
every hour, but which, on working the pumps, was focmd to be 
under eommand, and would not prevent her proceeding on her 
voyage to En^md. When the first terror created by the ac- 
ddent had somewhat subsided, it was found that none of the 
passengers -or crew had sustained any injury. The cbkf mate 
was deeping in the birth (^ypoeite to the main hatch, near the 
spot where the lightning entered the store-room, the lock of 
which was fordbly driven into his cabin ; but he was not him- 
self affected by the shock, and a quantity of gunpowder which 
was kept under his bed, was fortunately not ignited by the light- 
mng. An ewer and a basin, placed in a stand over a cbild^s 
bed, were thrown down by the explosion, but the child had es.. 
caped unhurt. A remarkable effect was, however, poduced on 
an elderly gentleman, who for the last five years had not beai 
able to walk half a-mile at a time ; terrified by the crash, he 
forgot his debility, and, springing from his bed, rushed on deck 
with singular quickness and agility. He has retained, ever 
since the event, the pow^r over the muscles of his limbs, deri* 
yed from this sudden motion. The threatening aspect of the 
heavens, the appearance of numerous water-spouts on the sur- 
face of the sea, and other electrical indications, gave rise to 
apprehensions of further danger, and induced the captain to put « 
up the conductor, with which he was provided, but which had 
not been previously applied. It was made of iron links eigh- 
teen inches long, connected by iron rings, one inch in diameter ; 
and was furnished at the top with an iron rod, four feet long, 
and half an inch in diameter, tapering to a fine point. This 
ffidi. was fixed so as to rise three feet above the main royal mast- 
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head ; and the chain was made to deseend along the baek-glay, 
mid below was k^t at a distance of ten fieet £rom the starboard' 
bttlwavki, by a light woodoi outrigger^ or spar. Its whole 
lengdi was 145 fe^^ of which about mne feet of its lower ^ pait 
deao^ftdcd into the sea The wisdoioi of adopting tins precau- 
ti«i was soon apparent^ for, in the course of the same mcornin^, 
the abip was struck by a second explosion, wHch is staled' by 
the unaaiiBous testimoay of all on board to have fiur exceeded 
in ¥i<^cnce the first. It melted a great part of the conduetw, 
pcoducHig a vivid combustion of many of the links, which 
biumedlike so many tapers ; mid, descending into the seay dart^ 
ed off to a condiderable distance al(mg the surface of the waves. 
The resialaBce to its passage was so great, as to cause the 4ship 
to re^l with a sudden smd violent shock, so as to throw cbwn 
sev^ai of the crew. The melted inm of the conductor fell in 
lai^ drops on the deck, which, although already strewed with 
baiktones that had |»-eviously &llen, intermixed with rain, wa» 
set fire to in many pkces by the ignited metal. No damage, 
however, was done to the masts or rigging, nor the least injury 
to miy cS the crew, with the exception of a carpenter, who being 
at work with an iron auger in hi« hand, received a smmt shock 
dirougb the wrists, which occasioned a livid tumour which was 
still visible six weeks. after the accident. Soon after the arrival 
of die vessel in Liverpool, she was docked, in order to asoertain 
what dianage she had sust»ned. Some of her planks were foimd 
to tiave started, but her timbers were uninjured. Every instni- 
ment made of steel, such as the carpenter'*s tools, and the knives 
and fork«, and also those made of soft iron, evai to the very 
nails in every part of the ship, has been rendered permanently 
magnetic. All the watches and chronometers were either stc^ 
ped or rendered useless, by the magnetism imparted to the b»- 
lance.wheels and other parts c^ their works that were madeof 
steel. Contrary to what usually ha{^ns from shocks c^ arti. 
^ ficial electri(»ty, the %htning had given a strong northern po- 
larity to the upper part of the conductor. Many parts of the 
iron work» indeed, had acquired magnetism ccnrespcNiding to 
their position with respect to the magnetic dkrection ; but in 
others, no relation of this kind could be traced. Great ii^anges 
were produced <»i the magn^ism of the compass needksy in many 
of wJiich.were found several sets of poles, and their indications 
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Q0«ild thendoiid ao longer bt n^ed <m. The tiroiitnsUHK^ At- 
ttadingtbe accMfeot which as theMubjiaot oS this {i«|^^«ie tan^ 
Bid^^ J^jr t)ie 4tiHbor m BtMon^y ccnfintouig tba .¥dkie cif 
QmduQtois^ to6U{)f ia obvialiog tim Siemuctive leffieots of Ug^ 
niog* FiromtbeiuqwimhdhaM made, he is Jed to the b^ief^ 
that aiijiirie» fnpm li^tmiig at isiea are muebjttQre fiieqiieBt itban 
ii genenaUy imigiiied One eouvw of inoreaied danger of laie 
yeiHrs, 19 ta be found io the gieater prtqportion of metal^ and par^ 
tiouhirly^ koa, ^i^ch is ee^doyed in the ri^giiig.; aiore ei^ieh 
dally as the metallio masaefl are there ueady tsisvlatied, or oai^, 
nec^ only. by very impeffiBct conductors. In die inalanee ho^ 
foee iw, k b in the highest degree prohabk, that if the New. 
York Jaad been without Ae protection of the conduetor, she 
ittttsi; inevilaUy faaye been destroyed by the esoond tremendoua 
expfasion^ which^ thus guaided, die sustained without t^ elig^ 
est injury. The authiH* Temarks^ that oofifier is a beUerinale- 
rial for sueh « conductor than iron, fiooin its being less liaUe 
dther to fuflion tut eorrosifHi ; and also that a cod is, £rom its 
opntinuity^ a belter Icurm of conductor than a ohmn. In tht 
Qve of sinps hoivever^ the greater conTeraenoe of a chain, aris** 
ing from its fleidbility, will generally ensure it the preference. 
The audwr reoaramends that, instead of carrying the omducK 
tiar thiDu^ the decks to. the keels^ ub suggested by Mr Harris,, 
the ifMver end <^ the chttn diould be kspt at a distanoe from 
ifae aides of the ship, by nwansof al^t out-figger or spar, as 
nats done m the New York. 

S. Oh iie Difumai Courae cf the Tberm^meter.'-^h The 
mean daily course of the temperatinre of thfs atmosphene is the 
same at all hours, as is proved by the observ^ations made by die 
Offieers of AriiUery at Leith Fort, thoos of CSiitnenelb in Fa* 
dim, of DrNeiiber in A^Hninde, amd of B. & Dorta at Bio de 
Janeiro. £. Aoooiding to an yearly mean, the coldest hour €^ 
thedayinEuvopeisSo^dookintbenioniing. 8. The warmest 
hour of the day^aooojedingto the Lath observaitions, is So'dock 
in the dStemoon, but the Fadua observations make it 3 o^clock 
in the aftemocH]. 4i The progress of the heat is interrupted 
near to the maodmum and minimum : the rise is BKiet consider 
nd)le some hours after the minimum, the lall some hoara altMr 
the maximum. S. The heat incrsaees for O^lQ hours, decreases 
tar 14-15 hours. €. The greatest daily range of temperature 
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iu JSiiMpe m abcmt W Febx. 7. At Fadw tim dmly mer 
Hum h at8 hours 4A nlinute^ 4l, h*, «Qd 7 houm 5S waute^ 

BMfiutes r. H. S. Th$ greeteftt di»|)r rwge ^ ftaBApei^tum U 
E«ja]pe 4a!kes place in July, «od A^ J^ast in J>e^)^nW,-.^cia^ 

faigh-ifimter in the ik>uiid;, b»t S<, 8t£. and NJ& lplir^mt«r; 
N.W. tbe highest, £. tk^ lovreeft medimn kvei % Tim ofiK^il- 
btians in the he^t of the em dqp^od prpp^pnUy 4^ the wiod^. 

6. Ccmipariam (gf ^m2^ m^ the Cwrmt^ m th^ Sefinmr 
io Copeahagm.^^l. The aoutiberly f^irrent is jnost frequent diA- 
riag the squi}i irind, the nartbeim dmnog the mxik wind, &<^ 
S. Tina pffind|)al cause of iJae cmarent^ in U)6 Sound i^ ike i«riqd 

<6. TemperaitsreiofcomnimiP^rffmi^ 
ral qpinien^ihat these .qsrifigs d^ive tbeir iemperatvii^ fnum th^ 
itralB they ti»vierae, which stmla^ it is m^ntained, obtain Qtber 
heal dtnefidy by transmission (tgm the fttmosph^i!?. Jit ia mMh 
jiMMtt {nrobaUe, that mth qningsdieny^ tbeir temperature ohie% 
ioom the fieroolating it^fmupA^Hc tiw^. The esp^oaeiMis Itnade 
at Binlih in Eifeshire, do not prove any tbing in favour of ihe 
£ist o{nmon^ and aiTe oj^Hiaed Xq the Jalter. The beat ^ the 
fioil, and superfiokd stralia in the j^rth, and the comparative jow 
temperature of springs flrom Ae ^soutb of Eurcqpe to the \m^ 
of CanceT) are to be tcaoed to die peoGolating wat(^. 

7. Acctmnt i^aJStarriimie.'^Whtia the abips ^re needy k> 
depart, a terrible storm swept the islandL It vfM pne of tbose 
awful whirlwinds which occasionally rage within the tropics, and 
which were called by the Indkas /uricaus or uricanSf a name 
ivrbi^ tbey s^ retatn with trilUog yadatian. Aboot midrday 
4 fwrioifa wind spmqg up from the east, driyii^g be^'e it denpe 
vQbi«ie$ of ^ud a9d va|K>ur. Jpinaoanjteriog an^b^r temp^ 
jrf wind fmux the w^t, it appeaii^ed as if a wlem coaflict m^ 
sued. The >daiid$ were rent by iocesii^t; :fl<i§be9) or nUb^i: 
atf^anoa of Ugbtnii^ At om time they were p^ up big^ ii» 
A^^y; atiailojtber tbey descended to ^be eiirth, iilliog tbeatr 
wttha balefiil darknea«, mois^ imyimetraUe tban tbepbwurityiof 
flfodfiigfit, Wberef er the ivtHrbFiAd passed^ whojle tracts lof £br 
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rests ware shivered aod stripped of their leaves andbmncbes: 
those of gigantic taxe^ whidi rei^sted the blast, nvtere tamiq> bjr 
the roots, and hurled to a great xlktance. Groves meire-^tonk 
&om the mountain predpices; and vast masses of easth. atid 
rack preciiHtated into the valleys with terri^mise, cbokang-^ 
course of the rivers. The fearful sounds in the air and on the 
eartib ; the pealing thunder ; the vivid li^tning: the howlis^of 
the wind ; the crash of falling trees wad rocks, filled every oae 
with affi^t ; and msmy thought that the end of the world was 
at hand. Some fled to cavenis for safety, for their frail houses 
were blown down, and the air was filled with the trunks luid 
branches of trees, and even with fragments of rocks, carried 
along by the fury of the tempest When the hurricane reached 
the harbour, it whirled the ships round as they lay at anchor ; 
snapped thdr cables, and sank three of them to the bottom, with 
all who were on board. Others were driven about, dashed 
against each other, and tossed mere wrecks upon the duHre, by 
the swelling surges of the sea, which, in some places, roUed toi 
three or four miles upon the land. The tempest lasted ((X three 
hours. When it had passed away, and the sun again appeared, 
the Indians regarded each other in mute astcmishment and ^Us^ 
may. Never in their memory, nor in the traditions of their an- 
cestors, had their island been visited by such a tremendous 
storm. They believed that the Deity had sa^t this fearful xuin 
to pumsh the cruelties and crimes of the white men ; and declar- 
ed that this people had moved the very air, the water, and 'the 
earth, to disturb their tranquil life, and to desolate their island. 
^^Irvm^e Lj^ qfCdumbtiS, vol. ii. p. 306. 

NATURAL PHILOSOPHY. 

8. Rehiums between Electricity and Hend.'-^M. Becqtierel 
read a memoir on the relations that may exist between ^eotri- 
city and heat The author conceived, that, in order to asoeod 
to the oriffii of Metrical phenc^oaeaa produced by heat, it was 
necessary to sedc in the bodies which are bad conductors c^^ec- 
tricity, properties - having some aJ^alogy wit^ those which heat 
devdopes in tourmaline. The edcperim^ts which he made, mth 
this dbgetst affor^d him the fc^lowing r^wlt&t^-^A small cylin- 
der of glass or gum lac, (ui^nded by a silk thread in the inte- 
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nor of a beU heated to 88°, is attracted by a stick of gum lac, 
^ momaat it begins to cool. . The aXtractkm ccmtimies so long 
as the cooIing^ lasts. If the small cylinder has been rsdsed to 
80^, it wiH acquire, durii^ refrigeration, besides the property of 
attracting, two dectrical poles^ whidi disai^^ear when the t^m- 
peratujc^ rises. At 100° and 150°, the phenomena are the saaoe, 
Thss, under the influ^ice of an electrified body, a small glass 
e^^Kuder aoquires, at the moment of cooling, two electrical pedes, 
#bicii vanish rapidly when the temperature is raised. These 
effects are analogous to those which tourmaline presents in the 
same circumstances, with this difference, that the development 
of electricity in the latter is produced by circumstances of cry6- 
tellisation. Whence it may be concluded, that, in the expan- 
aon of bodies, there is an absorption of electricity, and probably 
an emission during ccmtraction. M. Ampere'*s ingenious theory 
regarding the electrical nature of atoms, accounts in a satisfac* 
tory manner for these important facts. M. Becquerel then gave 
an account of the new researches which he has made with re* 
i^>ect to tourmalines, from which there results, that these mine.- 
rals, when of a certain length, are not electrified by any of the 
means of exciting that power with the assistance of heat ; that, 
in proportion as they diminish in size, they become more elec- 
trical ; and that, admitting this law to continue to the smallest 
particles of bodies, these must assume a considerable electrical 
intensity on the application of weak variations of temperature. 
The facts contained in this memoir appear to have thrown much 
light upon the electrical state of atoms. M . Becquerel is of opi- 
nion, that they are capable of leading to accurate ideas respect- 
ing the cause of the great phenomena of nature. All kinds of 
glass are not adapted for the experiment. Those which are 
hi^y alkaline (and almost all that are made at present are of 
this kind) are too bad conductors to allow the f^nomena, an- 
nounced by M. Becquerel, to be observed. That learned gen- 
tkman owed the discovery of the remarkable facts which he 
made known to a fortunate chance, which led him to make use 
of glasses manufactured fifty years ago. When he used glasi^ 
of the present day, all the phenomena disappeared. He soon 
discov^*ed that this was owing to the great quantity of soda em^ 
ployed in the manufacture of glass at present. 
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d. Cuvier's ewfianalkm of uctidenitd Cohurs^^lA. O. Cu^ 
id«r Mnku, iim tlie pvoduetmi of aR the toridentai ookmrs may 
be expMned by Ihig reij mofktt feet, that the Ttthia wimki has 
jusl. been sulgf^oled to tbe impression of a odlocnv bccotoes, fit)itl 
this very mxsmmtsatej incapable of muoediatelj rtceiyii^ the 
iwip Niflrto n of • ftumcf colour of tbe anme kind. A^rety mmfim 
esifMrknem, and eae whidi emtiy body kttftmad^ wkhont rtAtct^ 
iH^ fipon k, mn6ttM tMv truth. When toward ^ivemimg^ one 
looh» to a window, be seesi the wood suffoimdiiig the panea of a 
dark colour, whi)^ the latter are still light. If^ after lookk^ 
steadily for some tiaie at tbe wimilowv he twras towianL tbe oppo« 
Site side of the voooiy wfaicb jb darker, he ates there ait ittage <Kf 
the window. Thisi pbeimnenon oaa onVy be escpfained by ad* 
mitting, that tbe part of the retina on. wbiefc ike hslage of tim 
window is painted, becanties, in mmlotpMmoer a£ the TinFastty of 
tbe cc4oiir9 of whieb the image waar. formed, incapabk of roseiT- 
mg any impreMon on the pwrt af the dark points of tiMroppo^ 
i»te side of the room ; whence ceaoka the iariige steB on the 
wall. The phenomenon which the roCirla pncaaails in. tUs ease 
exists more or lesa with respect to siA cur sones ; eaohof whicb^ 
after being submitted lo a rather vifvid imprssfektr^ beeomea^ 
from that very circumstance^ incapabteofexpcrkneing' tweaker 
impreasaon of tbe same nature. It 'm eiMMigk to eat » bit <3f su^ 
gar immediately befbve taking one^s cefEBc^ to find that* the cottse 
is not suffciently sweet. What takea pbce in this caac, with 
reference to the sense of taste^i is analcfpns to wbat was-obaerred 
with respect to the sense of s^ght hi tie casef of the window. 
The ap^kation of this to tdaie phenomenonF of accidcftital colours 
is easy. Iff for example, an. ase c^ diaaaoads be .fixed on a eardi 
one can only look at it for » very abort time, without letting bis 
eyes vaiSlate to- ^tb^ side. From ibm momeat^ fbe eyefy, ha?- 
ving" become maemible to tbe red mys^ will only seeiivthe while 
of the card, the green of the band of diat colour whieb sm«- 
rounds the red. Wfaait pvoTes. the accuaaejr of this explanation 
is, that if, after looking at tbe red ace, one directs bis eye to a 
dntant part of the card, he sees a figure of the same {on^y aqd 
of a green colour, the pereeptkm of which is €>wing to the cause 
already poroted out. 

10. Motions qf the Magnetic Eqmaior.'^M, IMborelkt ad» 
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dressed a memoir to the Academy on the motions of the mag- 
netic equatOTf 12th May 18S8. Iv the letter accompanying it, 
the author, after mentioiuag Aal Impttviourlabotfre, on the 
MHoae subject, wevc faofloared wth the af^probatknv (tf the Aeal- 
demj, ftxpoaes ^ nrw ressdts which Im has dbtained Th^ 
diioaasioD of the obBervatioMs made hj €^tmm Superrey has 
CfiKfinBc^hkaintheapinion wfaickhebtld: IjiT, That 1^ mog- 
ndtic equator n not fixed : Sd^ That it is not aniBMted by any 
r^^tdar motion, whedier firom west t» east, or in aity other dk 
rectton: 8dS$%. That it sbifb in an iqipavently irt-egvdar maaner, 
changftig form aocoiding to h»rs wMrix it loouid bt impoream to 
knoir. These kwsy dns author attempts to preseot in his met 
moir, and to determine beforehand the poaticn which the eqtia- 
ter will assume in a given tone. Eiq)erieace, he says, has' al- 
ready confirmed soma of his views in this nespeet 

iL Cew^^resaiiiJiij^^Wixter.^-^ietsiedtiaiifiy m conformity 
with the prerious experimenta of Canton^ ibat water is mon^ 
conprestibk at the freeong pobt than at 9 higheF temperatore. 
At SSP Fahnenh^t the compresability o£ water is. about a testh 
greater than at 344'' Fahrenheit. At higher temperatures' it is 
stiU ks8> Imt net in SQ high a ppopoitioo. 

CH£|iIS7EY. 

13* Method of detecting the presence (f Potash hefbre the 
blowpipe, by means' of Oxide ^ Niehel. — ^Mr Harkort, the cKsi- 
OGBvever of this^ test, directs it to be used in the foltcmtig man- 
ner : Dissolve the oxide of nickel' in borax, add to the glass a 
Utde mtvve- frispar, or sbdj oAer body eontainkig potash, and 
, we obtain by fusion a iim^ass. The presence* of haCmn doei^ 
net prevent thia reactoon. Of the nickehferou^ preparatioirs we 
may employ either nitrate or oxaUrte of oxide c^ nickel. The 
ktter is ment easily ob<»dned in a solid ferm> and desnvesj in 
tbb vespect, tbe prefisraice. It is> however, necessary that the^ 
eaide of nickel be free of oxide of cobalt, although it yieMs with 
borax a brown in place of a blue glass. The blue colour which 
ds& oxide of mokd; afl^Mrds wtl^ the po^u»hy is ififferent from that 
affibrdbd by oxide of cobalt. 

4 
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MIKERALOGY. 

18. Strcsriian in AphrUe. — ^Breitbaupt has proved, by expe- 
runent^ the Accuracy of his hypothesis, r^arding.the existence 
of strcmtiaii earth in ofkriUy by detecting it in that mineral. 

14. Calcareous Heavy Spar, or Curved Lamellar HeaAry Spar, 
which, is by Brathaupt, anranged as a distbict species, exhibits 
the fylWwmg <diaracters : Prevailing colour white, scnnetimes 
also red|, grey and brown. Same primiuve form as common 
heavy ^;>ar. Crystals are reniformly or glc^ularly ^nouped* 
Liu(tre of principal cleavage pearly, of otha» vitreous. Translu- 
c^t. It decays more readily than common heavy spar, and in 
lustre and structure resembles anhydrite. From a series of 
experiments with heavy spar, celestine, and calc-heavy spar, 
it results, in regard to specific gravity, that celestine = 3.93 to 
3,96 ; calc-heavy spar = 4.Q2 to 4.29, and heavy spar ^ 4.30 
to 4.58. It appears that all straight lamdlar heavy spars are 
not true heavy spar, and that no curved lamellar heavy spar is 
really common heavy spar. The calc-heavy spar is a compound 
ci sulphate of harytes and sulj^ate of lime. 

15. Calaite or Mineral Turquois discovered in Lower Silesia, 
— The principal rock from the village of Ydschwiz to Sterne 
is flinty slate. In rents of that rock there occur quartz, asbes- 
tus, talc, and calaite. The calaite either fills up small veins, or 
incrusts their walls in small reniform masses. 

16. Cfysqprase and Chromate of Iron. — The serpaitine of 
Silesia, whidb is associated with gabbro, (as at Ballantrae in 
Ayrshire), is traversed with numerous veins, in which diere oc- 
cur quartz, calcedony, homstone, semicpal^ cacholong^ cryse- 
pras€y magnesitCf pifnelite, asbestus, talc, and kerolite. In some 
pli^ces, there are veins of chromate of iron, three feet thick. 
Semiopal has been found in the serpentine o( Scotland, but no 
one l^as hitherto discovered in it the more valuable and more 
beautiful mineral the crysoprase, although we are confident that 
it occurs in this country. 

17. Datolite discovered at Andreasberg. — Since the discovery 
of datolite at Arendal, in Norway, it has been found in the Ty- 
rol, and a few other places. Lately fine crystals of this rare mi- 
neral have been met with in the veins, along with quartz in 
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greenstone, subordinate to clay-slate,- in the district of Andreas- 
bei^, in the Hartz. It is worthy of notice, that the same green- 
stone contains axinite, another species which, also like datdite, 
contains boracic acid. Stromeyer finds its specific gravity to be 
8.S541 ; andjts constituent parts, lime 36.67 ; silica 37.^; bo- 
racic acid S1.96; water 6.71. 

18. HayforUe. — This mineral, which appears to be a variety 
of rhomboidal quartz, according to Wohler, is composed of sili- 
ca, 98.6, and iron oxide O.S. In the analysis a loss of O.dr 

19. (hi the Electricity disengaged by the cleavage of regtu- 
larly crystiMxed bodies ; by M. Becquereh — Many facts shew, 
that when adhesion takes place between two bodies, in conse- 
quoice of a reciprocal attraction between the surfaces, and one 
of them is not a good conductor of electricity, they each assume 
an excess of opposite electricity at the moment of their separa^ 
tion. For example, glass, gum-lac, &c. immersed in mercury, 
exercise a certain adhesion to it ; and, on bring withdrawn, are 
found to have acquired an excess of electricity, the species of 
which depends upon particular circumstances, which M. Des- 
saignes has carefully described. Gum-lac, melted and poured 
upon glass, contracts an adherence to it, as is known ; on being 
separated, they each assume an excess of opposite electricity. 
It is extremely probable that glass, gum-lac, and other bodies 
immersed in water, would come out electrified, did not the mo- 
lecules of the liquid stick to their surface, that is to say, did not 
the affinity of water for these bo^es exceed that of the mole^ 
cules for each other. In like manner, in the electrical experi- 
ments d pressure, there is always obtained a development of 
electricity, so much the greater the stronger the adhesion be- 
tween the compressed bodies. For examfde, on withdrawing 
from pressure two bits of cork, a slight reastance is sometimes 
experienced ; the disengagement of electricity is then more con- 
siderable than if there had been no adhesion. Similar effects 
are especially observed, when cork or elder pith is pressed against 
a perfectly polished diamond facet. Some natural philosophers 
have attributed them to the friction which the molecules expe- 
rience at the moment of separation of the two bodies. This ex- 
planation does not appear to be correct, for the above ex{)eri- 
ment evidently proves, that the partial frictions which the mole- 
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mtefli mtdc^ wbe<i the preMure is diminished, hive no b 
in mtxWying the disengageraeftt of electri<^y. • ViMmty is 
thierefereVi pritHiipat eaime of the' «fibets. The rieclimi pbe^ 
nomena of pressure and tlM)8e of dmUrage iiave jithoBKg telsttdns 
to^ak!^ ether; f 01^ lAicn pkite^ Krf ml^ ov'sekiH^'ai^ ^uibkly 
sepM*ated', each of them bears an excesstof oppolnteiele^riebj:. 
If th«5^ ste totM!kght together rigain, and fiaobi m d^ position 
irtiidh' tte^ dl4g}rtttlly occupied, a dight preMRsre^beittgat the 
same ti^> lifted, the siaHve eleetrical phenomoM are obliainbd 
B!d vrtiten Ihey were separated. We ther^co^ see^ that prefkure, 
whit^ ' fe£fi^tir a meohanioa) approximaidon <of tiie mobeules, 
produces the same effects as the force of a^regaticai,:wUch tely 
dieteniiii^^'a: mfore immediate contact of Ae sfkme nndee^lea 
The^ ph^omena do not take piada ind^oitcly ; for the ex*- 
pOMxreto^he kir of newly cheft laminae deprites tbau' pretty 
rapidiy 6f tteir telectrioal pc^pMisity, perhaps on acbbunt of 
the bygi<ometric water which they abeiorb. All vegulariy erys*. 
ta&z^ si^Cbstftnces possess Uie same property as mka ami sul,- 
phate of lime. I have proved it wid) respect to I<eeiand spar, 
sulphate of barytes, fluate of lime, topkz, &Ctf It is essential 
that the crystal be regularly split, for when ^it is feaetured, 
it mtoifests no dectrical effect It Btay^ in fad, beneasiiy 
concdived, that, if the cleavage is not distinct, th«« may be 
kminee Which assume one jdectricity, and others a contrary 
electridty. It then h^)pens that the sum of aU these 'ciectrici. 
ti^ tnay be nothing, which is moat oHnmonly dbe-tfaae: .3V>paz 
presoits only one direction of cleavage, perpendieulfitr to the 
axis of the crystal, according to which the distribution of the 
diiccrlcity takes place^ when the temperature (tf this siAxstaiice 
is raised to a certain degt^ei The most natural auppositicm 
whidi suggests itself is, that the lamiase being in two'different 
states of electricity at the moment of their separation, may be 
oonddered as the elements of a pile. Now, this is not the case, 
foi^ it would-be necess2»:y that the laminfl& similarly skuated'with 
relation to one of the «uitimits of the erysla^, stk^oM eSmojs a». 
si^me the same electricity by cleavage; which doei^ not hap^ 
pen, as one eledrkaty is sometimes obtain^, imd sometimes 
another: Thus 'the kind of dectric»(y depends jupon circum*. 
stances peculiar to the cleavage, and hot upon the position of 
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the kuninfls. Tliere takas place, therdEbre, at the memeat when 
it is prododed^ a moveimndt in the molecuks, which detotnines 
eath fiurfaoeiaaMmme the one or otlmr electricity .**-^niia&« de 
Ckmmi9idePky$.y Nw. 1807. 

demnpdsmsAsS some new varieties of fonn observed by him in 
thettentikar »yiteoi of crystidUaation ; Mr HaidingeTf a datcNripH 
uon, wid» %ures* of the <liffereat forms of red su]^>bat of iron^ 
wlrieh he nMnea, fn>m its botryoidal form, Boteryogsn; and 
M. F. Taaonaii) an account of the pmmatic forms of Dichroke* 
Tbese memoirs are contiuned in No. S« iix ISSS^ of Poggai^ 
dorTs Journal. 

91. Oftakidml Borax.-^li is well known that common borax, 
whi(^ occurs in tetar^prismatk crystals, contains 10 atoms of 
water of tsrystaUization, with a specific gravity of 1.740. Acoordr 
ing to Payen {Jcutm. de CMm. Med. 18S8^ No. 4. p. 153), it is 
capaUe of assuming another form, the oetidiedral, and then it 
oontanM only & atoms of watm*, has a specific gravity of 1^15, 
and is Imrder than common bomx. 

2C. Blue colour ^DkhroHe^ not characterisHo Jbr «^.-^The 
blue colour of diobnoite does not iq[)pear to be chiaocleristic, for 
M. Taoqnau says, he has seen many (»*ystals which were nearly 
transparmt, of a pure white colour, in whatever direction in re« 
gard to the axis they were viewed. When in this state, and if 
the planes of the crystals are imper£actly seen, it is dtflicult to 
£sth]guirii> them f^m quartz^crystaU with which they oocuk 
UKfaedded on magnetic pyrites.*-^F. Tamnmi Pc^endorfa 
Journal, No. & 18S8. 

HA^.Boratt of Bmyi6a*^-**Vihtvk this substance is melted, and 
then cut and polished, it exhiHts a high degree of lustre, and 
ekMel^ resembles the topaz of Saxony. 

GBOORAFIIY. 

24. Union of the AUcmtic and Pacific — It appears by let- 
ters from Amsterdam, that the {Hroject of cutting a canal, to 
unite the Qnlf of Mexico with the Pacific Ocean, is about to 
be revived under the auspices of the Netherlands government, 
which has entered into c(»nmunication with the government of 
Guatemala, or Central America, for that purpose. General Van 
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Veer, who was deputed on that mission, has just returned to 
Europe^ and it is stated that several persons are on ttfeir way to 
the Netherlands from Guatemah, who are authorised to carry 
into effect the arrangements connected with the utfd^ttaknag. 
Some exclusive advantages, as an inducement to engage in the 
project, have been oiibred to the Dutch government ; and it is 
said that the king himself has entered into it with so much ear- 
nestness, that he has composed a long memdr, to point oat its 
probability of success, and the benefits with whidi it will be at- 
tended. A vessel has been ordered to be in readiness to carry 
out to Guatemala the engineers and persons appointed to sur- 
vey the ground through which the proposed canal is to pass. 

25. Inland ofLingga, residence of the primiitDe Malays. — In 
the last volume of the Transactions of the Bataviat; Society of 
Arts and Sciences, is an interesting paper by M. Van Angel- 
beck, on the Island of Lingga. It is divided into three parts. 
In the first, he considers the island in a geological point of view ; 
the second he devotes to the history and moral condition of the 
Malays ; and in the third he describes their government, trade, 
and occupations. The island of Lingga is the actual residence 
of the primitive Malays. Its capital, called Kwala Dai, is the 
ordinary place of abode of the Sultan. Its climate is healthy ; 
and there are but few diseases, the principal of which are cuta- 
neous. This island is very mountainous, and is covered with 
wood. In its forests grows the fine tree called Chalcas panicu- 
lata, and the soil indicates the presence of rich tin mines. It is 
also said that there is some gold. M. Van Angelbeck observes 
that the country is magnificent ; that nature shews herself there 
in all her force ; but that it is vexatious to see that the natives 
benefit only partially from its fertility. They deyote themselves 
but little to agriculture, which is held in disesteem. Fishing is 
idmost their sole occupation, and the fish are abundant and ex- 
cellent.— -i^^ic Journal^ December 1827. 

GEOLOGY. 

26. On the Phenomena of Volcanoes ; by Sir H. Davy^ Bart. 
F. R. S. *— In a paper on the Decomposition of the Earths, 

* The above is a notice of a Memoir lately read before the Boyal Society of 
JLondon. 
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published in the Philosophical Transactions for 1812, the au- 
thor otEsted it as a conjecture, that the metals of the alkalies 
aad eartha mi^t exist in the interior (^the globe; and, on be- 
ii^ e^cposed toithe acti^A of air and water^ give ijse to VQkanic 
fires, and to the {oroduction of lavas, by the slow cpo}ing of 
wfaidiybasaUic and other crystalline rocks niighit s^bse4^^^tly 
be formed. Veauvius, from local circomstfuices, presents/ p^u- 
liar advantages for investigating the U'Uth of this hypothesis; 
and of these the author availed himself during his r^idc nee at 
N4^es, in the months of December 1819, and of January and 
Fd3ruary 1820. A small eruption had taken place a few days 
bdbre he visited that mountain, and a stream of lava was. then 
flowing, w$h considerable activity, from an aperture in the 
mcNintain a little f below the crater, which was throwing up 
showers of rfd hot stones every two or three minutest On its 
issuing firom the mountains it was perfectly fluid, and nearly 
white hot ; its sur&ce appeared to be in violent agitatbn from 
the burstii^ of numerous bubbles, which emitted clouds of 
white smoke. There was no appearance of vivid ignition in the 
lava when it was raised, and poured out by an iron ladl^. A 
portion was thrown into a glass bottle, whieh was then closed 
with a ground stopper, and, on examining the air in the bottle 
some tune afterwards, it was found not to have lost any of its 
oxygen. Nitre thrown upon the surface of the lava did not 
produce such /m increase of ignition, as would have attended the 
presence of combustible matter. The gas disengaged from the 
lava proved, on examination, to be common air. When the 
white vapours were condensed on a cold tin plate, the deposit 
was found to consist of very pure common salt ; and the va- 
pours themselves contained nine per cent, of oxygen, the rest 
h&xkg azote, without any notable proportion of carbonic acid or 
sulfdiurous acid gases; although the fumes of the latter of these 
gases were exceedingly pungent in the smoke from the crater of 
the volcano. On another occasion, the author examined the sa- 
line incrustrations in the rocks near the ancient bocca of Vesu- 
viqs ; and found them to consist principally of common salt, 
with some chloride of iron^— -a little sulphate of soda, — and a 
still smaller quantity of sulphate or muriate of potassa, with a 
minute portbn of oxide of copper. In one instance, in which 
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the cryetate hiul it purplish tint, a tnioe of muriate of cubidt uns 
detected. From the obiervalbns made by the author ai dsit* 
rent periods, he oenoludes, that the d^nae white imoke which 
roee in immenee columns from the stream of lava, and^whidnre- 
Hected the morning and evening liglit of the purest iints of rad 
a^ orange, was produced by tlie salts whioh were suUuned 
with the steam. It presented a striking eonlitt^ to the blaok 
sntoke arising from the crater, wMeh was loaded with eartky 
partidea, aod which, in the ni^u, was highly luminoas at tire 
aiomeBt of the ^plosion. The ptienomeiw. observed .by the 
author afford a sufficient refuta^n of aU the.ancientbypotfiefles, 
in which volcanic fires were ascribed to such chemical causes, as 
the combustion of mineral coal, or the Action of sulphur upon 
iron ; and are perfectly consistent with the supposition. of .dieir 
depending upon the oxidation of the dn^s of the earthstupon 
an extensive scale, in immense subterranean cavities, to •which 
water, or atmoq[>heric air, may occasionally have access^ The 
subterranean thunder heard at great distances under VesHvius, 
piior to an eruption, indicates tl^ \mi extent of these fcavitieB; 
ai^d the ejdstence of a subtenranean aMumunioation between the 
Solfatara and Vesuvius, is estaUidied by the £Kt that, whan* 
ever the latter is in an active state, the former is camparatiirdy 
tranquil. In confirmation of these views the author ffeoiarifs, 
that almost all volcanoes of coosidendjle magnitude in the old 
world are in the viotnity of the sea; and^ in IbosB^wherethaaea 
is more distant, as in the volcanoes of South Anwdca, dw >wa- 
ter may be siqpplied fitmi great subtemmeau lakes ; ix Hum- 
bolt states, that some of them throw up quantitiesof >fiab* ^ffae 
author adinowledges, however, that the h^^otfaesis of ths wk 
deus <^ the gk)be being composed of matter liquefied by heat, 
offers a still more simple solution of the phenomena of vobaiuc 
fires« 

^7. FomiRib cfa Wkak^ dUcaveredin IHhuumm near Kmmp 
Towm^ BrigkioH,-*-^ short time since, a man employed in col- 
le^g stones from the beadi,fiear Bteck*Jlod^ obsavv^ ahc^ 
body fwcgeeting from the base of die diff ; aftd* 8attsfyiiig«)am. 
self of its tiature, by breakit^ off^ lai|pe mass of it, he covered 
die spot with a heap of sand, ami mformed die Aev..Mr Wal- 
bkce vrf* Bc^ghlon of -the tHscov«ry. Mr W. transmitted tiie in- 
telligence to Mr Mantell of Castle Place, in this town (a gende- 
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fmrn ^prdl knowti 'in ibe ooientiic world), who went ov^r o» Mon* 
day hut, rimI* proodeded wkh' Mr WaUacb t«^ ^i^anaiiie this^^SKtnU 
ordiiuffy Teiic. After 'Bcrroral hours t JBcessMt lab<Hlr,iaaieiiGft«* 
vfftion was tnade ih the c)i# to 'tbe> ^eSd^nsi of -aearly four yards, 
and Uie «(i»ie and sand which annvmnded the^ bone Wdre <;a|ie<^ 
fiiUy cleared ftway^ and 'the jUitter oompletdy Qirpased to View 
unfa^ured ; »but such was the fragtio'^tate^the specimen^ that, 
upoo attempting to iremo^e it, 4;hewhde isass ^11 to pibqca. 
Thel^^th of the *b0ne'(tnckiding the' pcn^tioa titiokenoff iby 
the kboura*) was afcotit tweWe feet, beingUpwaidd of ttmym^ 
i^es ill' ek^mnfepenoe at the lan^t eocttiemity 9 wtien pei^acit, k 
mutt have exeeeded twenty feet in laagth. Frpm the sttuottire, 
fi^m, awd.fiise of die boiw, there eanbeno doubt tbal^ it was ^a 
povtion of a* rii) pf sotne spedies of whale ; and' we brieve <it is 
the only instance of the tremains of thia ammal hasrinjp b^ 
found in the dihivial depOsites of England. The 8tittitum<in 
which it occurred is stated in Mr Manteirs Geology of Sussex, 
to cont»n the bones and teeth of the dephanl,' horse^ ox, and 
deer; an assemblage of organic' remmns not uncommon in simi^ 
lar strata in other parts of Bnglond* ^ The^ beds lie- above! the 
chalk : and the plain On which ^^rt of Brighton, the Palace, 
New Church, &c. are situated, is formed by the alluvial detritus 
or rubbish, which has filled up a valley in the chalk. Sopie of 
the largest fra^ents of the bone are removed to Mr Mantelf s 
museum in this town ; others are in the possession of the labour- 
er wh6 made the discovery. 

933. Fossii Didelphis. — Baron Cuvier pr^sente^ 'to die French 
Academy rf Scitoces, a portion of the fe»al jaw-bone of a car- 
nivorous animal latdy discovered in the gj^psum quanies of 
Montmartre, which <ian only be compaiml with the Did^phU 
cynocephcdit of Van DiemanV Land*-^(?fo6e. 

9Q. Artificial Lightning Tubes. — M. Beudant communicated 
to tMeAcaderme des Sciences the results whidihehasobtained,con. 
jointfy'with MM. Hachette and Savart, respecting the fbcmation 
of artificial lightnkig tubes. Natural philosophers have, for a con* 
sider$dble time, been satisfied as to the cause to whidi the forma^ 
tion of the vitreous tubes occurring in elevated sandy districts 
ought io bcf rrf^gi^ed. The name of lightnmg tubes that iia« been 
given them, sufficiently indicates their being regarded as pro- 
duced by lightning, which melts the sand to a considerable depth, 
so as to form a tube, commonly sinuous, with solids and mooth 
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i^alls internally, and rough on die ouUide. Ouc readers will 
recollect, that very lately a young German ntturalist presented 
to the Academy some of these tubes, the length of whidi extend- 
ed to seventeen feet. Without harbourii^ any doubt rejecting 
the mode of forhiation ci these tubes, it has been ask«d, how 
.electricity could produce effects so intense, and which have been 
considered so different from those obtained from artificial electri- 
city. The authors of the experiments) the results of which M. 
Beudantfoommunicated to the Academy, formed the idea of at- 
temptii^ to produce lightnmg tubes by artificial dectrieijty. 
They employed, for this purpose, Chailes^s battery, at present 
in the Cdilege of France, and actually succeeded in forming 
fragments of tubes perfectly resembling the natural lightning 
tubes, only that thar walls were less soUd, and their length did 
not exceed a few centimeters. 

ZOOLOGY. 

80. Cuckoo kept alive in confinement for nearly a year past 
— This specimen was taken from the nest of a titlark, near the 
village of Currie, in the end of July 1827. It was then appa- 
rently about a fortnight old, and was not fully fledged until six 
weeks after. At first it was fed with bread and raw eggs made 
up into a paste. After this, it was fed with roasted meat cut 
into small pieces ; and ultimately with raw meat, which it pre- 
fers, but will not take unless perfectly fresh. At present it eats 
about a pound of meat weekly. It is very fond of insects of all 
kinds, and in autumn seemed to prefer the larvae of butterflies. 
Its first moult commenced in the end of March last. Previous 
to this, the colour of the upper parts was deep brown, spotted 
with reddish-brown ; the breast and belly greyish- white, with 
transverse bars of brown. During winter, it was dull through 
the day, and restless at night, flapping its ^ings for hours to- 
gether. At present, it is active through the day, and quiet at 
night. About the beginning of March it was first heard to ut- 
ter its peculiar cry, which it has repeated many times since; and 
one morning in the end of April it continued crying for a whol^ 
hour. Its chirping cry was given up about January. At present* 

* The specimen wa« sh^wn at a meetiog of the Weraerian Socie^ 19th 
April 1828 ; but, unfortunately, at the beginning of this month, June 1828, 
it was choked, in attempting to swallow some moss which chanced to be in its 
eage. 
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it has a riiarp weak scream, whidi it utters on being firightened 
or irritated. It did not eat 'of itself until nearly thvee months 
after it #as found. It has always been very fond of heat, and 
is extnemely sensible to oold, shivering intensely when the tem^ 
perature is \ovt. ■ When the sun shines upon it, it expands all 
its feathers, especaally Uiooe of die tail and wings, tunmig its 
back to the heatw When eating, it holds the piece* of iineat 
idxiut three or four seconds, squeezing it*mth the peiats of its 
mandibles, whidi is Apposed to be an instioctive aodtonythedk- 
jeet pf- which is to deprive its prqr of life, previous tojmdlow- 
ing it< — ^The laste Mr Templeton of Belfast succeeded in keep- 
ing a cuckoo over winter, but it died in March, when ^he first 
moult comm^iced. 

31. Expiration of- the Cruiiacea,'^ MM. Audouin and 
Milne Edwards, read lately to the .French Academy of Sciences 
a fourth memcnr ** on the Anatomy and Physiology of the Crus- 
tacea.'" The following is the title of their new memoir : De la 
Respiration aerienne des CrustocSs, et des modifications que 
Pappareil branchial Sprouve dans les crabes terrestres. There 
residt from the observations and experiments contained in this 
memoir, l.'That, in all the Crustacea, the branchiae are fitted to 
perform the functions of respiratory organs, in the air as well as 
in water ; 2. That the more or less rapid death of the aquatic 
species exposed to the air depends upon various causes, of which 
one of the most direct is the evaporation from the branchiae, 
which produces their desiccation ; 3. That, consequently, one of 
the conditions necessary for the support of life in animals, which 
have branchiae, and live in the air, is the having these organs de- 
fended against denccation ; and, lastly. That these indispensable 
dispositions are actually met with in the tourlouroux and other 
land crabs, which all possess various organs destined for absorb- 
ing and keeping in reserve the quantity of water necessary for 
maintaining a suitable degree of moisture in the branchiae. 

82. Snake-catchers.-^The secret of rendering docile, and 
handling with impunity, the most venomous serpents, which has 
so long been in the possession of the inhabitants of Western In- 
dia, is not unknown in China. It is observed that the native 
snake^catchers here rub their hands, previoudy to taking hold 
of the snake, with an antidote composed of pounded herbs. The 
virtue of the preparation is such, that they hold with the naked 
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Iwnd, Ad pnivoke (mkwAj the dc»diy cobra-di-^aipcllo, or 
spMtade vipery a flei^wnt wfaidi, ntiU to the rattle^ftke <rf 
North America, is -pefffaapa erne of Hat roost' datigCTOtig ifep tflte 
in «xi9lc*iae. TUvcMrpemt^ in cenmon irith olheps of a atttilar 
nature^ wat not nnfivqiteBtly net with in OMton* in the «p6tte8- 
simiof thede nmi^ libo^ >fia* a trifling' grattikgr, »Mbit them t(» 

.88t ^^8ift0foti# Spieah m Aky&nktm cffcbmiumj mnd A.lyi^ 
€W^*<^DaKe Nfttdo <tf Cbioggia findsi that the' splouhe of tkeae 
qpedies.are not>«ofiieouB or cakareons, as some maintani, imt 
silioaoii^^-^aa dbaer virion, bowener, w^jth. had been p)^etioi»ly 
nHideia4ht8<coiiati7 bj^Dr Grant.' 

ANTHJtOPOLOGY. i . 

tttres gpven us of das extraordiaary rare, of f>eo(A9 have beea 
ocdoored bjr theiears of the Indiea^ md tbefsrejudiees of the 
fiparliardfs is highly probable. They were- oonatantly the temr 
of 4he former, luid the. brave and obstinate opponents of the lat- 
ter. The evidences adduced of their cannibal {ax^pen^laes, must 
be eonsidered wkh large aUowaaoes tat the eardess aad inaccu* 
rate observations of seafiuring men, and the preeoBcmyed belitf 
of the fact, vriAA. existed in ik» mtads of the ^Moiards. It was 
a custooi among die vatives of many of the islands, and'of other 
parte of the New World, to preserve the tenuuins of th^ de- 
ceased idativesaad' fiiends^ sometimes the entire bady ; scxne* 
times only die head, or some «f die limbs, dried at the fiee; 
soinetimes the mere bones. These, when ibuad in the d^KeUkigs 
of the natives of JEiispmiioia, against idhom no prejudice ctf the 
kind exoted, wece^oorrecdy regarded as idles cS the deceased, 
preserved through affisction or rever^iee; but imy nemains of 
the kind £iund .among theCaribB, were leaked upottiwith-hansor 
as proofs of eanmbaliaai. The wachke and uujrieldu^ aharac- 
ter of dwse people, so diffesent from that of. the pusiHanimaus 
nadons around them, and the wide seqpe <^ theur enterprises and 
wanderings, like those 6£ the Nomade tribes of the OM World, 
entitle them to diidnguished attendon* Th«)r were limned to 
war fram dieir infimcy. Asaoon as they could walk, their in- 
trepid mothers pot m their faaads the bow aad arrow, and pre- 
pared diem to tidce an early part in the hardy enterprises of 
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ibeir ftttfaere. Tiieir dtstjHit roamtogs by sea-fnade tbem obser- 
viint and JoMligent. The natives of Che other islamhs only 
knew, how to di^e time ^y day and night) by the sun -and 
moon ; whereas these had acq^uiied some knowledge of tlie stars, 
by which to x^akiuUtte the times and saasona The traditional 
accounts of their origin, though, of course, extremely vague, are 
yet capable of being verified, to a great d^;ree^ bygeographical 
fact$, and open one of the lich veins of curious inquiry and spe- 
culation which abound in the New World. They are* said to 
have migrated from the remote valleys embosomed in the Apa* 
lacbian Mountiuns. The earliest accounts we have o£ them, re* 
present them with their weapons in their hands, continually en. 
gaged in w^urs, winning their way, and shiftily their abode, 
until, in the course of time, they found themselves at the extre- 
mity of Florida Here, abandoning the northern continent, 
they passed over to the Lucayos, and from thence gradually, in 
the process of years, from island to island of that vast and ver- 
dant chain, which links, as it were, the end of Florida to the 
coast of Paria, <m the southem continent. The Archipelago, 
^tenduig ftom Porto Rico to Tobago, was tfa^ stronghold, 
and Ae laland of Guadabupe, in a mamier, thdr dtadel. 
Hence th^ naade their expeditiDiR, and spread the tentiT of 
tbeir name throii^ all die sorrauading oouBtries.'* SisMtns of 
thtm landed 4ipon the southern contment, and overran sooie 
parts of Term Firma. Traces of them have been diBoov^:ed 
far in the interm of the eountry throu|^ which flows the Onxs 
noko. The Dutch.found colcines of them on tlie banks vi the 
Uoouteka, wliioh em|Aies mto the Surinam, idong the Esquitn, 
the MaraiH, and odber tvvers of Ouayana, itnd in the country 
anterod'bydiemiiiHngsof* the Cayenne; and k would appear 
that they haTe extended thdr wandorhigs to theshores of Ihe 
Southern Ocean, where, among the abmgimHs of Brazil, 
werv eome who dded tbemBrivesCaribs, dyMnguished fiom the 
sunouadittg Indians by their superior hfflrdiboad, subtlety, and 
cBteqniee. To trace the footslepe of this roving tribe through- 
ontits wide migtations, from ik» Apdadiian Mountains of the 
Navthem Contsoent, akmg fiit chisters ^t islands which stttd 
tbe €kitf of MexMo and the Caribbean Sea, to the siiores of 
BKria,and aa^moss the vastr^ioBs ofCkiayana and Amazo- 
nia, to the remote coast of Brazil, would be one of the most cu- 
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rious researches in abor^inal history, and nugbt throw much 
light upon the mysterious question of the pfq[)ulation •• of the 
New World* — Irving' a L^ (^Cohmbua. 

BOTAKY. 

35. TempercduteofPlcmts, — Schutzer and Haider have piib- 
lished, at TtLbingen, an account of some experiments on this 
subject. They inserted thermometers into the stems of trees, 
and so deep that the bulb reached the centre of the tree. The 
same was done into a dead stem. It results from these experi- 
ments, that vegetables appear to retain a certain medium tem- 
perature, which cannot however be considered as originating 
from heat evolved by the functions of the plant, as the dead 
stem afforded the same temperature as the living, but can be sa- 
tiisfactbrily explained by a reference to the bad conducting 
power of the vegetable fibre and the wood, by which the tem- 
perature of the surrounding aerial strata penetrates but dowly 
into the interior of the plant. 

ARTS. 

86* On preservmg Wine m Draught. By M. Imery, — 
M. Imery of Toulouse bas.given us the following simple means 
of preserving wine in draught for a considerable time ; it is suf- 
ficient toj^our into the cask a< flask of fine olive oil. The wine 
may thus continue in draught £6r more than a*year. It is by a 
i^milar pipoqess, that they preserve wine in Tuscany, which they 
are accustomed to keep in large bottles, the glass of which is too 
thin to resist the effect of corking them tight. The oil, spread 
in a thin layer upon the surface of the wine, hinders the eva^ 
poratiiMi <^ its alcc^hcport, as well as prevents it from oombin^ 
ing with the atmosf^eric air, which would not only turn the wine 
sour, but also change its constituent parts.— 6r»ff^« Technological 
Repository, May IdStS. 

37. On an effechud cure Jbr Smoky Chimneys. By Mr S. 
ifordflm.— -Mr Mordan, the patentee of the ever pointed pendls, 
shewed the editor lately his contrivance for preventing his kitchen 
diinmey from smoking, and also for quickly exciting his fire, 
without the fud of beUows. Thb fire-fdaoe, like many others, 
had a wide open chimney to it, and was continually annoying 
hb family by smoking. He determined, therefore, to con- 
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tract the throat of his chimney in the following judicious man- 
ner. He caused the entire opening at the bottom' or throat of 
the chimney to be closed up, with the exception of an Upright 
flue, just above the top of the grate, about a foot wide and high, 
and whidi led into the chimney. To the face of this flue he 
applied a square flat frame of wrought iron, havtng^ upright 
grooves made on each ^de of it, in which a sort of hood, made 
of sheet-iron, could slide up and down. This hood is open be- 
hind ; it projects about a foot square in front of the chimney 
back, over the fire-place or grate ; it is sloped off at its top, to- 
wards the back of the chimney, and it has a handle in front of 
it to rai^ and lower it by. When the hood is elevated, it serves 
to guide the smoke and heated air into the upright opening 
leading into the chimney, its sides being closed to fit the up- 
right back of the fire-place ; and the fire then burns in the usu- 
al manner, but the chimney never smokes. When, however, 
he wishes to excite the fire at any time, he lowers the hood un- 
til its bottom nearly reaches down to the tops of the cheeks, or 
two keepers of the grate, and the fire, by the draught thus 
caused, instantly revives. In addition to this hood, he likewise 
occadonally hangs upon ledges, formed upon each side of it, an 
appendage made of sheet-iron, which lengthens it so that its 
sides fit close upon the tops of the keepers, and thus the air can 
only gain access to the fire through the front and bottom bars of 
the grate, and then, indeed, the fire bums most vehemently.— 
Gap* Technological Repository^ May 1828. 



List of Patents granted in England from 1st Fepruary to 19ih 

Jpril 1828. 

189a. 
Feb. 1. To Robert Barlow, of Jubilee Place, Chdiea, county of Middle- 
sex ; for ^^ a new motion for superseding the necessity of the or- 
dinary Crank in Steam-Engines.*' 
To JoHK Frederick Daniel, Esq. of Gower Street, Bedford 
Square, London ; for ^^ improvements in the mamifiuiture of Gas." 
To JoHir Oldham, ofthet^y of Dublin, gentlooDum; fi>r ^^imprave- 
ments in Whedls for driving machinery, to be impelled by water 
or wind, also applicable to boats and other vessels." 
To Ralph Hindmarsh, Newcastle-upon-Tyne, Master-mariner; for 
" an improvement in Capstans and Windlasses." 
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To RcMiBBT SYmuiro, Minister of CUbioii, AytMr^i and Jambs 
STimx^iNo, Engineer in Glmsgow, I^anarktlibe; for '^ improve, 
ments in Air-Engines for moring machinerj/' 

To JoHK White of Southampton, county of Hants, engineer and iron- 
firander? fbr " improvements in Pistons or Buckets fbr pumps*** 

To Samvei. Pakkee of ArgjU Place, Arg^ii Streiel, Westmkiflter, 
bmnniH ; for ^ improvements in the constmction of Lampfc*' 
3. To AlTTOiKE Adolphe Marcelltit Makbott, Norfolk Street, 
Strand, London, merchant ; for ^improvements in Machinery for 
Cutting fTdod into Moulding, Rebates, &c. communicated from 
abroad.*' 
& Tier Sir WiLLiAK Cob gbeve, of Cecil Street, Strand, Londcm, Bart. ; 

fortf " new Motive power." 
12. To William Strattok of Limehouse, county of Middlesex, engineer; 

fbr ** an improved apparatus for Heating Air by Steam.** 
14. To JoHK Georoe Christ, Old City Chambers, London; for ^im- 
provements in Copper and o4lier I^ate Printii%, cenmuuiicated 
from abroad." 
20. To Philip Jacob Heisch, of America Square, London, merchant ; 
for " improvements in Machinery for Spinning Cotton, commu^ 
nicated from abroad.** 

To Charles Barwbll Couss,' late of Buke Street, Mandiestar 
Square, London, Esq. ; and William Nichoeaok of Manches- 
ter, in the county of Lancashire, ctvil-engineer ; for ^^|[a new me- 
thod of contructing Gasometers, or machines for holding and 
distributing Gas,-^-communicated fhmi abroad.** 

To William Bevecbe of Deptford, Kent, gentleman ; for a ma- 
chine for Grinding Seeds for the extraction of oiV^-communka- 
ted from abroad* 

To William Jeffries of London Street, RadcMe, Middlesex ; 
brass-manufacturer ; for '^ impiovements in Calcining, Boasting, 
&cOres." 

To Pierre Erard, of Great Marlborough Street, county of Middle- 
sex, musical-instrument maker ; for '^ improvements in Piano- 
forte8,**communicated from abroad.** 

To Augustus, Count de la Garde, of St James^ Square, London ; 
for '' a method of making Paper from the ligneous parts of cer- 
tain textile plants, — communicated fh)m abroad.** 

To William Smith of Sheflieid, county of York, meioliBnti f<tf ^an 

improved metihod of manufkottoing Cntla^, by mem oiiEollers.** 

21. To Caleb Hitch the Younger, nt Ware, in ^e cofimty of Hert- 

ford, Inrick-maker; for " an improved Wall for builAng purposes.** 

To Geoboe DicxEiTBOK, of Buckland Mill, near Dover, county of 

Kent, paper manufiicturer ; &r ^ impnivementB in wt^^g Paper 

by Maddnery." 

To Aboblo Bbbedbti^o Vabhbba, of Chrencester Place, Fitzroy 

Square, London, profossor of mu^ ; for ^ improvements <m the 

Harp, Lute, and Spanish Guitar.*' 
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To Daiod Bcnti.bt^ of £en^^»a^ county of iiancikster, bleacher ; 
for >^ an unproved method of Ueachiag^.and imfumnement in ma- 
chinery ^ hlfBcbiftg and fiirishiogXuitn or Cotton*" 
. To Wa^u^ ^Rpx^ow, of I<fiai}piMiaU. Street, T^mdon, civil engi. 
iioer i^ffft^^ impf^ovcments^ on FMmacts for ^e calcination, &c. of 
Ores, M4>tala and other wi b ata n o ei ." 
Mardi^ Tf Joav J^ymmb^ of N^ttlqgham,^ machine maker; for '^ improve- 
. ^ neoCa in Myhjnrryy fyr the mpffiufecture. of Bahhwif |; Laee." 
6r To William Fowi^ax.!,, of Manchester, county of Lancaster, 
weaver ; for '^ improvements in, making Healds, for weaving pur- 
poses." 
To Bdrxaub HEyiL.x BaooK, of Huddersfield, county of York, 
civil engineer ; for " improvements in Ovens or Betorts, for car- 
bojiizing coaL" 
13. To .William Boosbs, of Norfolk Street, Strand^ London, Lieute- 
nant in the Boyal Navy ; for '^ improvements on Anchors." 
To EoB£B.T Griffith Joves, of Brewer Street, Golden Square, 
London, gentleman, for '' a method of ornamenting China, com- 
mtmicated from abroad." 
15. To Geobob Scholsfield, of Leeds, county of York, mechanic ; 

for " improvements in Looms." 
20. To Nathax Gouoh, of Salford, county of X4aBcaster, civil engineer; 
for '^ an improved method of propdling Carriages or Vessels, by 
Steam or other power." 
To Samuel Cleoo, of Chapel Walks, Liverpool, county of Lan- 
caster ; for ^^ improvements in Steam-engines, and Steam-boUers, 
and Generators." 
Mar. 25. To Jake Bektlet Lowrt, city of Exeter, straw-hat manufactu- 
rer ; for ^improvements in the manufacture of Hats and Bonnets." 
26. To Edward Cowper, of Clapham Boad, parish of St ACary, Lam- 
beth, county of Surrey, gentleman ; for " improvements in cut- 
ting Paper." 
To Ferdikand de Tqurville, of Piccadilly, London, merchant ; 
for '* improvements on Filtering Apparatus." 
29. To Thomas La web, of the Strand, London^ lace manufacturer; for 
^^ an improved Thread, to be used in the manufactiure of bobin- 
net lace." 
To Hekry Marriott, of Fleet Street, city of London, iron- 
monger, and Augustus Siebe, of Prince's Street, Leicester 
Square, county of Middlesex, mechanist; for ^^improvements in 
Hydraulic Machines." 
To Peter Taylor, of Holmwood, in the county of Lancaster, flax- 
dresser; for " improvements in machinery for Heckling, Dress- 
ing, or Combing flax, hemp, tow, and other fibrous materials." 
To John Davis, of Lemon Street, Goodman's Fields, county of 
Middlesex, sugar-refiner ; for ^^ improvements in boiling or evapo- 
rating solutions of Sugar and other liquids, communicated from 
abroad.** 
April 3. To Charles Harsleben, of New Ormond Street, county ofllfid- 
dlesex, Esq. ; for ^ improvements in machinery, to be used in Na- 
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vigatioii, chiefly applicable to the propelling of Ships and other 
floating bodies.** 

16. To Samusl Wzllkak Wright, of Webber Street, I^ambeth, 
county of Surrey^ engineer ; for ^ improvements in the construc- 
tion of Wlieel Carriages ; and in the machinery employed fox pro- 
pelling, drawing, or moving wheel-carriages.** 

19. To JoHv GossLiZB Ulkicv, of Comhill, dty of London, chrono- 
meter maker ; for ^improvements on Chronometers.** 



List of Patents granted in Scotland from 9M. February to 
\Qth May 1828. 

1828, 
Mar. 10. To Paul Steenstrup of Basing Lane in the city of London, Esq. 
for " certain improvements in machinery for Propelling Vessels, 
which improvements are applicable to other purposes.** 
19. To JoHK Harvey Sadler of Hoxton, in the county of Middlesex, 
merchant, for ^ certain improvements on Power-Looms for the 
weaving of silk, cotton, linen, wool, flax and hemp, and all mix- 
tures thereofl*' 
25^ To William Powkall of Manchester, in the county of Lancaster, 
weaver, for ^ improvements in making Healds for weaving purposes.* 
To Thomas Tywdall of Birmingham, in the county of Warwick, 
gentleman, for an invention communicated to him by a foreigner 
residing abroad, for '' the improvement in the manu&cture of 
Buttons, and in the machinery or apparatus for manufecturing the 
same.*' 
To JoHV Lee Stevens of Plymouth, merchant, for " a new or im- 
proved method or methods of Propelling Vessels through or on the 
water, by the aid of steam or other means or power, and which 
may also be applied to other purposes.'^ 
April 3. To Johk Levers of the town of Nottingham, machine-maker, for 
^ certain improvements in machinery for the manu&cture of Bob* 
binnet Lace.** 
May 6. To Thomas Botfield of Hopton Court, in the county of Salop, 
coal and iron master, for '* certain improvements in making iron, or 
in the meUiod or methods of smelting and making of Iron.** 
19. To CouKT DE LA Garde of St James's Square, Pall Mall, in the 
county of Middlesex, for an invention communicated to him by a 
certain foreigner residing abroad, ^' of certain improved machinery 
for breaking or preparing hemp, flax, and other fibrous materials, - 
which he denominates the ^ Rural Mechanical Brake.** 
To Thomas Killman of Mill Wall, Poplar, in the county of JMQddle- 
sex, mast-maker, for ^ certain improvements in the construction 
and fastening of made Masts.*' 
To Edward Cowper of Clapham Road Place, in the parish of St 
Mary, Lambeth, in the county of Surrey, gentleman, for " certain 
improvements in Cutting Paper.'* 



Digitized by 



Google 



THE 



EDINBURGH NEW 
PHILOSOPHICAL JOURNAL. 



Biographical Memoir ofHsifRit CArBUDisH^ Esq* F* R, S. 6fc. 
By Baron Cuvier** 

./jLmong those whom we have been aecustomed to celelH^te in 
this assembly, there are but too many who have had to struggle 
against the obstacles which misfortune opposed to them : He of 
whom we are now to speak, had the much rarer, and probably 
much grater merit, of not allowing himself to be overcome by 
those of prosperity. Neither could his birth, which opened to 
him an easy path to honours, nor great riches, which caUme sud- 
denly to lure him to pleasures of all kinds, turn him aside from 
his object ; even applause and distinction had no charms for 
him ; the disinterested love of truth was his only principle of 
action. But if he made a sacrifice of all that men in general 
hold dearest, he was recompensed by a magnificence proportion- 
ate to the pureness of the sacrifice. All that science revealed to 
him seems to have something of the sublime and marvellous. 
He weighed the Earth, prepared the meand of navigating the 
air, despoiled the water of its elementary quality ; and these 
doctrines so new and so much opposed to received opinions, 
he established by evidence still more astonishing than even their 
discovery. The memoirs in which they are contained, are 
so many masterpieces of sagacity and method, perfect in 
whole as in detail, in which no other hand has ever found any 
thing to improve, and whose lustre time has but increased ; so 

• Read to the' Institute of France. 
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that there is no tanerity in predicting, that he will died as mtich 
lustre on his house as he reoeired from it ; and that his re- 
searches, which perhaps excited the pity and dislike of some of 
his relatives, will make his name be transmitted to a period ta 
which his rank and ancestry could scarcdy have borne it. The 
history of thirty, centuries, in fact^ teadies v^ \&y deariy^ tbat 
great and useful truths are, after all, the only lasting heritage 
that men can leave. 

Men ef tki» order do not^ indeed, r«qiiM the meed of 
praise ; but it is necessary to point them out as examples ; and 
such will be our object in retracing the life, or rather in presents 
ing an abridged account of the labours, of Hbney Cavekdish, 
Esquire, Member of the Royal Society of London, and Foreign 
AwxBiate ct the Inatitute of Fierce. We say an abric^ed 
account of his labours ; for he was so happy or so wise, that 
scarcely any thing else is known of him ; and in his history 
th^^ are no other incidents Utam discoveries. In the following 
memoir^ let not, dierefore^ that kind of interest be sought for 
which arises from mngular or varied adventures ; but, at the 
same time, let not the uniformity of hk life lead us to regard 
it with indifference. To be idble at once to ailighten his ootem- 
poraries, and gdn their love ; to possess genius^ and to disarm 
by criticism its virul^ice ; to be rich and honoured, widiout 
exeiting envy ; lo retain bis powers unimpabred, after the most 
assiduous laboursj^«-are qualities so rare, as to r^der it curious 
to know th^ detaMs, and study their causes* 

Mr Cavendish was bom at Lcnidon, on the 10th October 
1731. His.fath^, Lord Charles Cavendish, was a member of 
the Royal Society, and administrator of die British Museum. 

His family, desc^aded from one of the companions of William 
die Conqueror, is among the most illustrious in Great Britain; 
it is more than two centurks since it was inscribed in the list <^ 
the peeri^ ; and William III. in 1694, gave the title of Duke 
of Devonahire to its head. 

It has been remarked^that in England there are more people 
ef rank who devote themselves to science and literature, than 
isi any other country ; and the reason is this, because, from the 
form of government in that country^ birtb> and even riches, can 
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^tily gite eiMimation to diose poesesied of tbtoi^ hi s6 far as tibey 
ate susrtftined bj talent It b therefore necessary iopr^>iure the 
ydung nobility for business by d liberal education ; mid ^tOiong 
so many youdis ifbose minds have been stored with usi^ilt 
knowledge^ there are always £cM»id sMie'who prtfer devol* 
tug their eaergias to the iicsearcfa of eternal truths^ than in pur^ 
suing interel^t^ of the moment Mr Cavendid, throughout 
the whole of his life^ shewed that this preference was the resist 
of a natural taste ; but it was necessary for htm that it shoidd 
be eonflrmed at an early age by domestic examples. Lord 
Charles^ his &ither^ was also fcmd of science^ and has left good 
observations in natund {dulosc^y. It is probable that he 
directed the eariy studies of bis son ; although we faafie no infor- 
matloh resp^ecting the method winch he followed in ediradiBg 
him, nor even of the first attempt of the yomig Henry in die 
cM*eer of science. He appeared suddenly in Et, but in such a 
nianne]^, as to i^w that it was already faniHar to him. Th& 
6rst step which he made, opened up a path before unknown^ 
and gave the signal of a new epoch. We allude to die M«CKK»r 
on Airs, which he presented to the Royal Society in l'?66 ♦ ; 
and in which he aimed at nothing less than the estaUishinent 
of thes^ propositions, tyi dien uriieard of: Mr is not an eU* 
ment; ^r1f0SpiH)sever(dkkid9qfairesaenikilhfdiffbreni. 

From the time of Van Helmont, pfaiknqDbers knew that vari- 
ous bodies exhale iuids, which resemble air in thar peraianent 
elasticity. Boyle discovered at an early peiiod, that they are 
unfit for. respiration ; Hales conceived the means of measuring 
them ; Brownrigg and Vend shewed that the sharp taste of 
certain mineral waters is owing to them ; Black discovered, that 
it is by their presence that limestone is distinguished from qmck«^ 
Kme, and the common alkalies from caustic alkali ; lastly, Ma&. 
bride directed the attrition crf^meifical men to thetn, by emjdoy** 
ing them against putrdaction. But their various kinds bad not 
beeii distingui^ied with sufficient aoeuracy ; it was not generally 
believed that they were specifically different ; and more than one 
philosopher of celebrity always iMtfntained, that theae vJEurietie* 
were nottnng but common air altered by the emanations of Hm 
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bodies which furnished them, although no <»ie was aUe to point 
out, with precifflon, in what these alleged emanations consisted. 
Mr Cavendish presented his Memoir; and, in a few. pages, 
cleared up the subject. He compared, with each other, the 
elastic fluids extracted from lime and alkalies, that produced by 
fermentation and putrefaction, and that whidi occujnes the bot- 
toms of wells, caves, an^ mines ; and shewed that they have all 
the same pr(q)erties, and form but one and the same fluid, to 
which the name o{ Jived air was. from that time restricted. He 
determined the specific weight of this air, and found it always 
' the same, and greater by a third, than that of common air ; 
which accounts for the low position it occupies, and the delete- 
rious effects to which it gives rise in the bottom of cavities. He 
discovered that this kind of air possesses the property of com- 
bining with water, and then dissolving limestone and iron; 
which explains the effects of incrosting waters, the formation of 
stalactites, and the presence^ of iron in mineral springs. Lastly, 
be asserted, that it is precisely the same air that is developed 
in the combustion of charcoal, and which renders th|it substance 
so dangerous as an article of fuel. 

His experiments on inflammable air were still newer and more 
striking. This fluid, which was only known by the explosions 
sometimes produced by it in mines, had scarcely b^un to 
occupy the attention of philosophers at the time when he under- 
took its investigation. Treating it in the same manner as the 
fc»*mer, he shewed that it is identical, and possesses the same 
properties, whether it be obtained from the solution <rf iron, or 
from that of zinc, or of copper ; and 'of these prc^rties, he 
more especially pointed out its specific lightness, which is about 
ten times greater than that of common air ; and of which our 
fellow member, M. Charles, afterwards made such a happy ap- 
plication for rendering the navigation oi the air by balloons 
sure and easy. It may, in fact, be said, that without the dis- 
covery of Mr Cavendish, and M. Charles's ap[dication of it, that 
of Mr Montgolfier would scarcely have been jntK^ticable,^ so 
many dangers and inconvemences did the fire, necessary for 
keeping the air in his balloons expanded, occasion to the 
aeronaut. 

But Mr Cavendish's investigation was followed by other rew 
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suits, and the importance of hkt discoveries was soon evinced by 
their fecundity. The fact once ascertained, that there might 
exist various elastic fluids, constant in their properties and spe- 
cifically differoit in their nature, first gave rise to Priestley^s re- 
searches, which led to the discovery of two new kinds oi those 
fluids, the phlogisticated and nitrous airs. It was then begun 
to be se^i how far the di£Perent kinds of air might exercise 
dieir influence upon the jdienomena of nature, and how little 
solidity systems of physics and of diemistry could have, which 
were formed without any r^ard to agents so powerful and uni- 
versal. The intellectual faculties agitated by that impatience 
of doubt which forms their chief spring, entered into a sort of 
fermentation, and each endeavoured to supply what he saw to be 
wanting in these theories. Bergman^s introduction of fixed air 
among the acids, while it amplified chemistry a little, formed 
but a slight palliative to the radical defect which had been per- 
odvedinit. This state of things had existed for seven years, when . 
LavcMsier was struck as with the &^t dawn of his famous theory. 
FiiMling a great* quantity c^ fixed air evolved during the reduc- 
tion of the metals by charcoal,^ he concluded that the calcina- 
tion of these substances was nothing but their combination with 
fixed air. A year after, Bayen reduced calxes.of mercury with- 
out charcoal in dose vessds, and sapped the chief foundation of . 
the phlogistic theory. Lavoisier then examined the ak pro- 
duced by these reductions without charcoal, and found it re- 
^irable; and, about the same time, Priestley discovered that it 
was precisely the part of the atmosphere nepessary at once for 
respiration and combustion. It was then that Lavoisier made a 
second step. Respiraticm, the calcination of metals and combus- 
tion, said he, are similar operations, combinations of respirable 
mr ; fixed air is the peculiar produce of the combustion of 
charcoal. 

But the phenomena oi solutions, the inflammable air which 
manifests itself in them, were not yet explained. . Other six 
years were required for the accomplishment of this, and it was 
Mr Cavendish for whom the honour was reserved. 

Scheele had observed that, in burning inflammable air, neither 
fixed nor phlogisticated air was obtained ; all seemed to disap- 
pear. Macquer, while trying to arrest the vapour arising from 

Digitized by LjOOQIC 



«14 Miegrafhieai Mmoir ^Mmry CSaumdiii. 

A^ oomlmstUNi, icfmarked, widi surpnie, apme mobtnm bo 
Ae Tcssels wbidi be emplojed ; bat he went noi further. Mr 
CaTendi&h, who in aooie measure imtroduced mfluPMnable wr 
into obemkal eicperimentai, was also the first who announced the 
great mfluoBce which it exerted over the conhination of bodies *. 
Canrjing, as in his first investigation, the precmon &r whidk 
be was distinguidied, to a subject hitherto but superfictatly ex^ 
mined, he burnt inflammable air in dose vessda by the ekc&io 
spark, suf^lying it by degrees with the inflammable ak* neees- 
sary for its combustion. He saw that the fimner of these airs 
Absorbed a determinate porticm of the other, and that the wh<4e 
reserved itself into a quantity of water eqnal to the wiright of 
the gases that had disappeared. This great pheoomeoon, which 
Mr Cavendish took three years to establish, was asmounoed to 
the Royal Society on the 14th January 1784. Our fellow mem^ 
ber. Count Monge, who had formed the same idea, and made 
the same experiments as Mr Carendish, communicated their 
result about the same time to Lavoisier and M. de La Plafie* 

If the combination of these airs yields water, said M. de la 
Place,' it is because th^ result from its decompmlion. At- 
tempts were therefore made to decompose water in the same man- 
net as it had been composed, ud they were suooessftil. These 
experiments became the key-stone to the arch of his new theory, 
and exf^ahied ahnost every thing that had pceviously puaded 
hkb. In faict, water being but a comtuniuion of the two airs, 
wherever it exists, it caki furnish them on bei^ decomposed ^ 
and wherever they are formed, it may arise from their union. 

The sohitione <^ metals were at first deduced from inflam- 
mable ak; and, by a numerous suite of other oonsequenoes, the 
deoompontibn of m^ganized beings, and die most concealed 
transframsaticm of their principles. In a word, the theory of 
chemistry was henceforth seated on its basis. Thus it may be 
sidd that this new theory, which produced so gmU a revolution 
in scumce, owed its origin to a diseovery made by Mr Caven- 
dish', and that it was a second diseovery of the same jdiikno- 
pher which gave it its final omif^tion. He made a third dis- 
covery, which woukl suffice to immortalize hhn, had the odiers 

• Phil Tran^ 1784^ Part I. p. 119; Joum. de ?hy9. 1784, t. xxv. 
p. 417. 
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never existed : it waa that of the oompoedUbti of mtitius ad^, a 
Bubstance of great utility in the arts, and very extensivdy dif- 
fused in nature, respecting idiich, h^ote Mr Cavendishes tim^, 
demists had only vague and hypothetical ideas*. Ever sbice 
Ilia first escperimaits on die conbustidti of inflammable air, be 
had perceived diat nitrous acid was formed, and that it was 
the mote abundant in proportioii to the quantity of what was 
dien cidled dephlogisticated air, and afterwards named assote. 

Upon examining the product of the detonation of nitre by 
charcoal, he found it composed of tbb same phlogisticated air, 
4Uid fixed air. Now it was the charcod that yielded the latter ; 
the former, therefore, could be fumisbed only by the acid of the 
nitre. Mr Cavendidi quickly proved, by direct experiments, 
"ibe accuracy of. his conjecture. By burning a mixture <^ re- 
apirable air and phlogisticated air, by means of the electric spark, 
be converted it into nitrous air, whidi was itself changed into 
acid by a new addition of respirable dr. Thus the elements of 
nitrous aeid were found to be the same as those of the atmos- 
phcfe, but in different proportions ; and from hencefcnth cleac 
ideas were obtained of the universal, and hitherto incomprehen* 
lihle!, generaoon of that acid. 

The history of this epoch, the most brilliant that chemistry 
ever had, cannot be read without exciting a sort of enthusiasm. 
IMscoveries seemed to press upon each other. Mr Cavendish, 
having communicated that which he had just made reiqpecting 
nitric add to our fellow-member M. Berthollet, received from 
him in return, that of the decomposition of ammonia into in- 
flamrndble air and phiogisticiM^d ur. What men and what 
timesmust those have been ! 

Mr Cavendish at length undertook the examination of the 
atmosphere itself. It produced such varied effects upon Uving 
beings, that it was natural to suppose that it must be highly 
variable in the |»oportion of its eiemetits. Priestley, who dis- 
covered pure or respirable air, had also ascertained the means 
of estimating the respirability of any ^ven air ; all that was 
for this purpose necessary, was to measure the proportion of it 
which was absorbed, when it was mixed with nitrous ear ; but 
bis instruments were still imperfect, notwithstanding the ccnt* 

• PhiL Trsns. 1786 ; Jour, de Phya. t. xxvh. p. 107. 
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rections made upon them by Fontana. Mr Cavendish, by a 
slight difference, in the manual prcx;esi^ gave them avery supe- 
rior precision *, and, having employed them for comjmrihg air 
taken in different places and at different times, arrived at the 
unexpected result, that the portion of respirable air is the same 
everywhere, and that the smells which so perceptiUy affect 
our senses, and the miasmata which so cruelly attack our 
health, cannot be investigated by any chemical means— ^ result 
which, although at first sight almost discouraging, presents an 
immense perspective to the reflecting mind, and already shews 
in the distance sciences which have not yet been called into 
existence, and for which aknse is perhaps reserved the secret 
of those which we possess. M. de Humboldt has confirmed this 
fact, in the most distant re^ons, by means of the inflammable 
air eudicHneter. MM. Biot and Gay-Lussac found it not less 
true in the highest parts of the atmosphere which man has been 
able to attain by means of the balloon, than in it» lowest strata. 
Thus it was still an agent discovered by Mr Cavendish, that 
these adventurous phik>sophers employed to verify another of 
bis discoveries. 

Such are the labours that have assigned to Mr Cavendish 
so distinguished a place anxHig the culuvfttcn^s of chemistry ; 
they occupy but a few pages of print, yet they will survive many 
large books ; but we must not estimate the difficulties which 
attended th^n by the spac^ which they fill. To have untied 
the secret knot that bound together so many complicated phe- 
nomena, to have pursued the same principle through so many 
windings and metamorphoses, and especially to have exfJain* 
ed with such precision what had for ages duded the most 
exp^ philosophers was, in a few minutes, rendered evident to 
every one, could be nothing but the effect of meditations, not 
only the best directed, but the most obstinately persevering. 
Mr Cavendi^ was a living proof of the truth of die adage of 
one of his most illustrious cotempor^es, that grains is but a 
greater aptitude for jHttienoe ; a maxim strictly true, if we add 
to it, that it must be the patience of a man of intellect. 

Another not less valuable quality which he possessed was his 
severity in the matter of demonstration. Nothing doubtful was 

• Phil. Trans. 1783, Part I. p. 106. 
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admitted by bim, nor could any sopbism pass unperceived. 
His cbaracter, in tbis respect, was sucb, tbat bis fiiends hasten- 
ed to lay tbeir researcbes before him, assured tbat if be ap- 
proved of tbem>.no one could find occasion to contradict tbem. 
He treated bimself more severely tban any otber ; and tbus be 
was enabled to ^ve bis works sucb a degree of perfection, tbat 
even now nothing can be added to tbem, nor can any alteration 
foe made in them, although the first of tbem appeared more than 
forty years ago, and although the sci^ice to which they refer 
has in that interval undergone a complete revolution. They 
are, p^aps, the only scientific productions in existence that can 
boast of such a merit, liiis severity, introduced by Mr Caven- 
dish into ch^nical inquiries, was as beneficial to the science as 
lus discoveries themselves ; for it is to bis method that we are, 
in a great measiure, indebted for the discoveries which were 
made by others. Until about the middle of the eighteenth cen- 
tury, chemisury seemed to have become an asylum for the gra- 
tuitous suppositions and basdess theories which Newton had 
expelled from physics. : Cavendish and Bergman pursued tbem 
thither ; they cleared tbat Augean stable, still overspread with 
the. rubbish of the bermetical philosophy. Since their time no 
one has dared, to. operate but on determinate quantities, and by 
keeping a stnct. account of all the kinds of products ; and it is 
tbis which forms the distinctive character of the modem chemi- 
stry, much more than its theories, wbidi, beaudfuias they 
appear. to us, will not perhaps be unimpeacbaUe, should the 
substances, which have hitherto bafiSed our research, be one 
day mastered. Mr Cavendii^ owed tbis strictness to a profound 
study of geometry, of which he has also made direct applica^ 
tions, sometimes as happy as bis chemical researcbes. Sucb, 
in particular, is bis determination of the mean density, or, 
which comes to the same thing, of the total wdght of the 
globe * ; an idea which at first had something frightful in it, 
but wbipb^jieveribeless, reduces itself to a simple law of m&« 
chanics. Archimedes asked a point of support for moving the 
earth, but Mr Cavendish required none for weighing it. 

Another member of the Royal Society, who died- some time 
previously, Mr Mitchell, conceived the means of accomplishing 

• Phil. Trans. 1798, Part II. p. 469. 
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thU object, and had ooostrueted, (ot the purpose, an appaniin 
which was nearly the same as that ahready employed by our 
deceased fellow member M. Coulomb, tor measuring the power 
of electricity, and that of the magnet. A lev^, six feet long, 
bearing at each ^Uremity a small lead ball, was suspended hori- 
zontally, by the middle, to a vertical thread. This lever oooe 
at rest, a kige mass of lead of a ^en diameter and we^^t, was 
brought near each of its extremiUes in a lateral direction. The 
attraction, exerted by the masses upon the balls, put the kver 
in motion* The threEui became tvnsted in accommodalang itself 
to this acticHi, and tending to return to its first state, made the 
lever desmbe small horizontal arcs» that is to say, the attrac- 
tion ^ the earth made it describe arcs peipendicuhr to the pen- 
dulum ; and, by comparing the extent and duration of these 
oscillations and those of the pendulum, the relation of tfieir 
causes was obtained, or, in otherifx^s, the relation of the attrac* 
tive pQwar of the masses of lead, and of that of the tenestrul 
glob^ But this presei^ed cHily a rude idea of the apparatus, and 
of the preoautKHia and calculations which the experiment requfa-ed^ 
The mobility of the lever was wchy that the digfatest diftsnoiee 
of heat between the two ballsy or onfy betwe^i the diflbrent 
pi«rts o{ the air, occasioned a curreitt strong enough to aMfcek 
vibrate. It was even necessary to estimate the altraedoncf the 
walls of the wooden case in which it was contained ; and tbe^ot- 
tention required in measurii^ Ae extent of its vihratioBS, .and 
even in observing it without altaring them by approaching too 
near, was almost infinite. All these difficulties became appa- 
rent only at the moment of performing the experiment ; imd 
the delicate meuis which piocured their rraioval, and of which 
the necesriiy had not even been foreseen by Mitdiell, belong 
entir^y to Mr Cavendish^ The result was singular ; the meanf 
denaty of the globe was found to be ^.^Vv times, or something 
less than £| times that of water. Aocorcyng to this vesah, it 
would be necessaiy not only that the globe sboidd have no 
vacuities in it, but alfo that the materials of its iiitmor sAMMiId 
be heavier than those of the surfiioe; for the substances, of which 
the common rocks are. composed, are only about three, or rarely 
four, tiipses the weight of water, and no known stone has a (specific 
gravity so high as five. It might therefore be imagined that the 
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metals kte more abundant toward the centre. Thus this new 
experin^ent fltniished quite new views with respect to the theory 
of the earth. It f^qpeared, at first, to disagree with those made 
bj Maskelyne in Scotland, in whidi the deviation, produced 
by the vicinity of a mountain in the plumb-line of his instru^ 
nents, made him infer a mean denoty of only four and a half 
times tl^t of water ; but k is asserted, that, after a more adco- 
jpate cakulation of Maskelyne^s expmments, their result was 
found to come very near thmt obtained by Mr Cavendish, 

He was also one of the first who applied calculation to the 
theory of electricity. His investigsticm was performed before 
^Spiniis^s woric on the same subject appeared, but it was not 
<»mmunicated to the public until after. He set out upon the 
same hj^thesis, namely, that there is but one kind of electricid 
matter, die molecules of which mutually repel each odier, and 
acre attracted by othar bodies ; but Mr Cavendish shewto, that, 
suppofidng this action to be exercised in a proportion less than 
the inverse of the cube of the distance, it may be proved, 
by means of Newton^ theory reqpeaing the attraction 6f a 
q^iefie, diat aU the dectrical matter of a body of that form 
ought' to come to its surface *. It is well known that our fellow 
meratowr the late M. Coukunb, afterwards dononstrated, by di* 
rect experiments, that the action of electricity is exercised in 
the reverse ratio of the square of the distance, and that he proved, 
in a mudi more general manner, the necessity of this <Ustribu- 
tion at the sor&oe of bodies, whatever their figure may be. 

When Widsh announced the analogy between the Aock whicfa 
the torpedo gives, and that of theXeyden phial, it was olgected 
that the fiah in question does not produce sparks. Mr Caven* 
didi immediately endecToured to explain the reason of this dif* 
ferenoe ^. He even constructed, after the ^principle of his exjda- 
nation, at sort of artificial tosrpedo, which presented the same phe. 
nomena wben it was-deetrified. The true cause of animid eleo* 
tricity, however, escaped him; and it was for M. Volta that it 
was reserved to discover wol apparatus calculated to engender 
this wonderiul fluid without intermission, and to electrify itself 
incessantly ,->*an appairatus vary pcobably analogous, in its es- 
sence, to those with which nature has suj^ed the electrical 
fishes. 

• Phil.^Trans. 1771, p. 648. + Ibid. 1776, p- 196. 
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It is also known that the same Walsh saw sparks in the elec- 
tric eel of South America, a fish which possesses that property 
ia a much higher degree than our European torpedoes, and 
which, according to M. Humboldt, is capable of stunnmg horses 
by its shocks. 

We have also observations by Mr Cav^idish on the height of 
luminous meteors t? which might have led to the supposition, 
now so well verified, of the falling of stones from the atmosphere. 
He wrote a very learned memoir on the means of improving 
meteorological instruments f, and made ingenious remarks on 
the effects of frigorific mixtures, and their limits ^. He even 
occupied himself with the calendar of the Hindoos, and endea- 
voured to compare their confused cycl^ with our mode of reckon- 
ing time §. But the limits of a public discourse do not permit 
us to enter into an analysis of all his writings ; we only menticm 
them, to add the example of Mr Cavendish to so many others, 
which prove that great discoveries are reserved for men habitual- 
ly given to contemplation. 

Toward the end of his life, he busied himself with regulating 
more accurately the division of the great astronomical instru- 
ments ; and it was assuredly carrying to the extreme the love of 
accuracy, to be dissatisfied with the art which, of all others, has 
carried that quality to the highest pitch. ^ . 

After this long enumeration of Mr Cavendishes labours, it 
will readily.be comprehended that a life so productive could not 
have been an agitated one ; but what would not so readily occur, 
Mras the extreme uniformity of his life, and the scrupulous exact- 
ness with which he fulfilled the view which had induced him to 
devote it to study. The most austere anchorites, were not more 
faithful to theirs. Among the numerous problems which he 
solved, he placed in the first rank that of not losing a minute or 
a word ; and he found, in fact, so complete a solutiqn of it, that 
it will astonish those who are most economical of time and words. 
His people knew from his signs whatever he wanted ; and, as he 
scarcely ev^r asked any thing from them, this sort of dictionary 
was but brief. He had only one dress at a time, which was renewed 

• Phil. Trans. 1790, p. 101. t Ibid. 1776, p. 376. 

i Ibid. 1783, p. 303, and 1786, p. 241. § Ibid. 1792, p. 363. 
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at fixed periods, the new suit being of the same cloth and colour 
as the former. Lastly, it has even been said, that, when he went 
to ride, he had to find hid boots always ready in the same place, 
and the whip placed in one c^ them, and always in the same one. 

The occasion of assisting at some new experiment, or of con-' 
versing with some one who might afford him instruction, or had 
need of his advice,, was the only thing capable of interrupting 
the established order, or rather this sort of interruption itself 
formed part of his order : then he indulged himself in the plea- 
sure of talking ; and his conversation, which was entirely Socra- 
tic, did not end until all was cleared up. 

In every thing else, his mode of life had all the regularity and 
precision of his experiments. It could not even be altered by an 
incident which, of a certainty, would have produced a great 
change in that of any other. Being a younger member of a 
younger branch, he was rather poor in his youth, and his pa- 
rents, it is smd, treated him as a man who, to all appearance, 
would never become rich, (jhance or his real merit decided 
otherwise. 

One of his uncles who had served in the army in India, and 
who had made a great fortune there, conceived a strong attach- 
ment for him, and left him the whole. Being now the pos- 
sessor of many thousands of pounds, Mr Cavendish had to 
use a few additional ^gns, to shew what was to be done with 
the excess of his income; but to obtain them, it was still 
necessary for him to be repeatedly urged by his banker. It 
is said that the banker came one day to tell Mr Cavendish 
that he had allowed L. 75,000 Sterling to accumulate in his 
hands, and that he was ashamed to keep so large a sum longer, 
without being regularly settled, — a circumstance which assured- 
ly proves as much delicacy on the one side, as carelessness on 
the othet. It is said, however, that he ultimately left about 
£,. 1,260,0()0' Sterling. Few philosophers have been so rich, 
and few rich people have become so like him, without caring 
about riches. This cause of the greatness of his fortune is also 
its excuse ; for we must allow that one almost needs to be ex- 
cused when he has acquired so much ; yet he did not omit seek- 
ing opportunities of diminishing it : he supported and carried 
forward several young persons who gave promise of talent ; he 
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formed a graiil lifanury, and a very rich natural philoeophy cabi^ 
net, which he deroted » conif^dy to the use of the public, 
as to reserve no privileges for himsdf, borrowing his own 
books with the same formality as strangers, and, hke them^ 
putting his name into the lifarariaii^s register. One day the 
keeper ci his instruments tcdd him, with anger, that a ypung 
man had broken a very valuable madiine. '* Young people,^ be 
rejdied, *' must break macbities to learn bow to use them ; get 
another made.^ 

The regularity of Mr CttreQdiib''a life proouffed him kmg days 
exempt from infirmity. To die age of aeji^enty^iiine be retained 
the activity of bis body and the powersdf bis wk^ He owed 
prdbtfibly to his reserved manners, and the modeit tone of ins 
most important writings, another not less great advantage, and 
one vi\nA men.of genius seldom engoy, tfaati of nev^ having his 
repose disturbed by the jealousy of rivala, <x the acriaoony of 
critics. Like Newton, bis ^eat countrymauv whom be resem«^ 
bled in other respects, he died full of ^ears and of ifMSown^ ik»* 
rished by his cocemporaries, respected by the geneamtion wSrich 
be had instructed, celebrated among att the learned of £uiope, 
presenting at once to the world the accompUahed Modiel <^ what 
all men of science ought to be^ and an irffeoting e^mlf^tif the 
happiness which they ou^it to enjoy. 

His decease took plaoe^on the 24th February 1810. 

His plaoe in the Institute was given Co M. Alexander de 
Humboldt, whose extensive acquirements^ multiplied labours^ 
and adventuroos enterprises, whidi have obtained for him the 
estimation of the learned of both hemispheres, have feng entitled 
bim to this distinction, in tbc/opmion of aU who have a n^t^ to 
form one on sudi a subjects 



Essay en the Hiructure and Action of Vclcamoes in jdfferefit re* 
gions qfthe Earth. By Bm^ou Humboldt ^. 

▼V HEN we reflect upon the influence which, &» many ages, 
has been exercised upon the study of nature, by the improve^ 
iMnts of geography, and by sdendfio joumejrs made into <£»- 
taiit regions, we quickly peivdve how difietent this influttic^ 

• Translated from the Tableaux de la Nature, par Humboldt, t. ii 
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has been, according as the researches have been directed totvard 
the forms c^ the organic world, or toward the inanimate mass 
of the earth. Diffisrent forms of pkmts and animals enliven the 
earths surface in each zone, however much the heat of the at- 
mosfdi^re may clumge, whether according to the geographical 
latitnde, or the immerous curves of the isodiermal lines, m the 
extended plains, le^el as the soffaee of the sea, or ib ab irimost 
vertical diriection on the steep slopes i^ tbe iaooiuitain chains. 
Otganic nature gives to each region of the earth the peculiar 
physiognomy by whidi it iti distinguished. Thecase isdifFclrent 
with inorganic nature in the {daces where the solid enveh^ of 
the earth is deprived' of v^etadon. The same species of rocks, 
attracting and repellirig each other by groups, disclose them- 
selves in the two hemispheres, from the equator to the poles; 
In a distant isle, surmunded by unknown plants, in a dime 
wheve nhe stars to which his eye is habituated no longer sirine, 
the voya^r^often veeognises with joy the granite of his native 
country,' aMCt the rocks wfaidi he has been accustomed to see. 

This independence upon the present constitution of climates, 
which i^ peeiiliar to inorgimic'nature, does not diminish the be- 
nefidal iikflnesce whibh numerous observations, made in distant 
oountnes, have' upon the progress of geognosy ; it only gives' 
them a particular direction. Each succeeding expedition en*^ 
riches natural histtny wiA new species oi anmals and plants. 
Sometimes organic forms are discovered which connect them- 
selves with types long known, and whidi present in its <»iginal* 
perfection the regularly woven, and often aj^rently interrupt-^ 
ed, net-work ci animated natural forms. Sometimes the dia^ 
coveries consist of forms which presait themselves isolated, like 
die remains of extinct races ; sometimes of members of yet un- 
known groups. The examination of the solid crust of the earth 
exhibits no such diverrity. On the contrary, it discloses, in the 
constituent parts, in the relative position, and in the periodicij 
recurrence of the different masses, a similarity whidi strikes the 
geologist with astonishment. In the chain of the Andes, as in 
the oentsral mounj:ains of Europe, one foi^nation seems, as it 
were, to recal another. Masses of the same name assume simi- 
lar forms; the hssalt and ^peenstone form twin mountams; 
dolomite, white sandstone and p(M*phyry, form masses brokeo 
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into cliffs; trachyte, rich in vitreous felspar, rises into domes. 
In the most distant zones, large crystals separate similarly, 
as by an internal development, from the compact texture of 
the primitive mass, form themselves into groups, appear as 
subordinate masses, and often announce the vicinity of indepen> 
dent new formations. In this manner the whole inorganic world 
is evidently pictured in every mountain chain of any extent. 
To become perfectly acquainted, however, with the most im- 
portant phenomena of the composition, relative age, and origin 
of the formations, it is necessary to compare, with each other, 
observations made in countries the most widely s^iarated, pro- 
blems which have long seemed enigmatical to geolc^ists living in 
the north, find their solution near the equator. If, as has been 
observed, the distant zones do not furnish us with new forma- 
tions, that is to say, unknown groups of simple substances, they 
yet enable us to understand the uniform laws of nature, by 
which the various strata support each other, penetrate into each 
other's substance in the form of vans, or raise each other in 
obedience to elastic powers. 

If it be true that our geognostical knowledge derives the 
greatest advantage from researches made over vast expunses of 
country, it ought not to excite surprise that the class of pheno- 
mena which forms the principal object of this memoir should, 
till lately, have been examined in a very imperfect manner, be- 
cause the points of comparison are very difficult, and may even 
be said laborious, to find. Until the end of the eighte^th 
century, all that was known of the form of volcanoes, and of the 
action of their subterranean powers, was derived from two moun- 
tains in the south of Italy, Vesuvius and Etna. The former 
being the most accessible, and, like all vcdcanoes of inferior ele- 
vation, having more frequent eruption^, a small hill became, in 
some measure, the type according to which a whole distant 
world was represented, containing the great volcanoes of Mexi- 
co, South America, and the Asiatic Isles. This mode of rea- 
soning might naturally bring to our recollection VirgiPs shep- 
herd, who, in his humble cabin, imagined he saw the image of 
the eternal city. 

An attentive examination of the whole MediteiTanean, espe- 
cially its islands and eastern shores, where the human race has 

3 
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b^un to rise in the progress of intellect, and in the cultivation 
of generous feelings, might, however, reform this imperfect man- 
ner of studying nature. Among the Sporades, trachyte rocks 
have risen from the bottom of the sea, and formed islands, like 
that among the Azores, which, in the space of three centuries^ 
has ^ewn itself at nearly equal intervals. Between Epidaurus 
and Trezene, near Methone, in the Peleponnesus, there occurs 
a Monte Nuovo, which M^as described by Strabo, and has been 
seen again by Dodwell. It is higher than the Monte Nuovo of 
the Phlegrean Fields, near Baise, perhaps even higher than the 
new Volcano of JoruUo, in the Plains of Mexico, which I found 
surrounded with many thousands of small basaltic cones, that 
had issued from the ground, and were still smoking. In the 
basin of the Mediterranean, not only does the volcanic fire es- 
cape from perntanent craters of isolated mountains, which have 
a constant communication with the interior of the earth, as 
Stromboli, Vesuvius, and Etna ; but at Ischia, on Mount Epo- 
mee ; and, according to the accounts of the ancients, in the Plains 
of Lelantis, near Chalcis, lavas have flowed from fissures which 
have .suddenly opened at the surface of the ground. 

Independently of these phenomena which belong to historical 
times, to the limited domain of sure tradition, the shores of the 
Mediterranean contain numerous remains of more ancient effects 
of the action of fire. The south of France, in Auvergne, dis- 
plays a particular and entire system of volcanoes, arranged in 
series, of tracby tic domes, alternating with cones perforated with 
craters, from which torrents of lava have flowed in narrow 
stripes. The Plain of Lombardy, which, smooth as the surface 
of the waters, forms the most remote gulf of the Adriatic Sea, 
surroupds the trachyte of the Euganean Hills, in which there 
rise domes of granular trachyte, obsidian, and perlite, forming 
three masses proceeding from each other, which have forced 
their way through the Juraic limestone, filled with flints, but 
which have never run in narrow torrents. Similar evidences of 
ancient revolutions of the earth occur in various parts of the 
Continent of Greece and of Ai^a Minor, a country which will 
one day present rich materials for geological research, when 
light shall have returned to those countries whence it began to' 
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^ne oo the west, when outraged humanity shall do longGt 
gtota bepeath the sairage barbarity of the Ottomans. 

I bring forward the geographical proximity of these nijiiperous 
phenomena, to shew that the basin of the Mediterranean, with 
its islands, is capable of presenting to the attentive observer all 
that has recently been discovered, under various fpm^s, in Sk>uth 
America, in Tenerifie, ^r in the Aleuti^ Isks^ in the vicinity 
of the polar regions. The objects to be observed were upited 
ti^ther ; but travels into distant regions, and comparisons of 
extensive couiitries in Europe and out of it, were necessary, for 
clearly shewing the mutual resemblance of vcdcanic ph^npfi^^, 
and their dependence upon one another. 

Common language, which often gives consistency and dura- 
tion to ideas arising from the most erroneous views of things^ 
but which also frequently indicates the truth instinctively, 
gives the name of Volcanic to all the eruptions of subterranean 
fires and melted substances ; to the ccJumns of smoke an4 va- 
pour which issue from the heart of rocks, as at Colares, after the 
great earthquake at Lisbon ; to the salses or cones of clay which 
vomit mud, asphaltes, and hydrogen, as at Girgenti, in Sicily, 
and at Turbaco, in South America ; to the hot springs of the 
Geyser, which, impelled by elastic vapours, rise to an imm^se 
height ; in a word, to all the eflfects of the mighty powers of na- 
ture, which have their seat in the interior of our planet. In 
central America, or in the country of Guatemala, and in jthe 
Philippine Isles, the natives make an essential difference between 
water volcanoes and fire volcanoes {volccmes de aguaydejne^o). 
By the ibrmer name tliey designate the mountains, from whidi, 
amid vk^nt earthquakes, subterranean wat^*s issue from time 
to time. 

Witliout denying the connection of the phenomena just men- 
tioned, it would yet appear expedient to give a more precise Ian- 
guage to the physical and oryctognostical department of geo- 
gnosy, in order to prevent the application of the name of Volcano, 
sometimes to a mountain which is terminated by a permanent 
furnace, and sometimes to eadi subterranean cause of volcanic 
phenonMma. In the present state of the terrestrial globe, the 
most common form of vc^canoes, in all parts of the world, i» 
that of an isolated cone, such as Vesuvius, Etna, the Peak of 
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Teyie, Tuoguragua, and Cotopax^. i have cdiserFed tham 
iMmg from ibe ^ze of tibe lowest hills to 17,700 &et afboiire die 
level of the sea. But dose to these xxmical mountains, there al- 
so occur permanent apertures, f ormw i g regular coaumimioations 
wkh the interior of the earth, on long serrated chains, not at the 
middle of tbeir fnural summit, but at their extremity, and near 
<4ie <leeliviity. Of this kind is Picbkicha, wfaicfa rises between 
the gi^eat ocean and the city of Quito, and which Bouguer's im- 
rometricai formulse haye long rendered celebrated. Sudh also 
aro the ^canoes which rise qn the Steppe de los Pastes, whidi 
is 10,000 feet high. All these •summits, of varied foitns, are 
composed c^ trachyte, formerly namod trap porphyry, a gnanu- 
lar fissured rode, formed of gkssy felspar and hornblende, asul 
in which augite, mica, laminar fcdspar, and quartz, also occur. 
In places where the evidences of <fce first eruption I migbt say 
of fthe aiM»ent \xylcainc scaffolding, are preserved endre, the iso- 
lated oonical mountain is surrounded, in the form of an amphi- 
theatre, #ith a gre«t wall, constructed of rocky strata, sii^ier- 
imposed upon each other. These ^ails or circumvalk^ons are 
the remains of <;raters 43f elevcUion^ a f^enomenon worthy .of 
attention, respecting wfaicSi the first geologist of our times, M. 
Leopold Von Buefa, in his writings, from which I have borrowed 
several ideas stated in the present memoir, has presented such 
interes^g ^iews. 

^Fhe volcanoes whi^ communicate with the atmosphere by 
pamaneot apertures, the basakic cones or dcnnes of trachyte, 
destitcite ol crater, sometimes low iike Sarcouy, and some<»mes 
elevated ]ike Cbimborazo, t&Nrm various groups. Comparative 
geography €lhews us, o^ the o&e hand, small archipelagoes, and 
•entine systems of volcanic infK)U!ntains, with their craters and 4mr- 
rents of lava, resembl^g those of the C«mary Islands, a«d the 
Aecfr^s ; and, on theother, mountains without -craters^ and v^iih- 
out currents of Java, prop^iy so eafllcd, as the l^uganeans, and 
die (Sid)eiigebirge) seven mountains of Bonn. Moreover, it 
44iews us vidca^Kjes arranged in single or double lines, ^nd extend- 
ing to several hundreds of leagues, sometimes psffallel to the tscis 
<](f ihe diain, as in Guatemala^ Peru, and Java; sometimes cutting 
it fjerpendiculai^ty, as in the country of the Azteques, where tra- 
Aytic mocmtains, which vomk fire, alone attafki the height <rf 
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parpetual snow, and are probably situated upon a crevice tra;^ 
versing the whole continent, over an extent di 105 geographical 
leagues from the Pacific Ocean to the Atlantic. 

This association of volcanoes, whether in iscdated and rounded 
groups^ or in Idngitudinal bands, denoonstrat^, in the most de- 
cisive maojner, that vokanic effi*ct$ do not depend upon slight 
causes easting near the surface of the earth, but are phencmiena 
whose origin ii) to be foiuid at a great depth in the interior of 
the globe. Tlie whole eastern part of the Americw continent, 
which is poor in metab, is, in its present state, destitute of vol- 
canic mountains, of masses of trachyte, and probably even basalt, 
with olivine. All the American vdcanoes ai»e collected together 
in the ehain of the- Andes, which is situated in the pact of that 
continent c^oiposite to Asia, and which extends, in the durection 
of the meridians, over a space cf 1800 leagues The whole 
plain xA Quito, of which Pichincba,X)otopaxij and Tunguraqua 
form the cymes, is a volcanic focus. The subterrai:^an fire 
escapei^ sometimes by one, sometimes by another, of those, aper- 
tures^hich it has been customary to consider as distinct vol- 
canoes. The progressive march of the fire in them h^ for the 
last three centuries, been from north to soudi. The very earth- 
quakes, wluch produce such terrible ravages in this part of the 
world, afl^rd remarkable proofs of the existence of subterranean 
communicatimis, not only with countries destitute^of volcanoes, 
which has been long known, but also between ignivomous 
mountains placed at very great distances from each other. 
Thus, in 1797, the volcano of Pasto, to the east of the course of 
the Guaytara, vomited, unremittingly, for three mcHiths^ a high 
column of smoke. This cdumn disappeared at the very mo- 
ment, when, at a distance of sixty leagues, the great earthquake 
of Ridbamba, and the muddy eruption of Moya, destroyed 
about forty thousand Indians. The sudden appearance of the 
Island of Sabrina, to the east c^ the Azores, on the 80th Janu- 
ary 1811, was announced by the dreadful earthquake, which, 
at a much greater distance to the we^, from May 1811 to June 
1812, -shook, almost without intermission, first the West India 
Islands, then the plains of the Ohio and Missisippi^ and, lastly, 
the coasts of Venezuela, situated on the opposite side. Thirty 
days after the total destruction of the city of Caraccas, the ex- 
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plosion of the Tolcano of St Vincent, in the Lesser Antilles, 
toc^ place at a distance of 180 leagues. At the same moment 
when this eruption happened, on the 30th April 1811, a sub- 
' terranean noise was propagated, and carried terror over an ex- 
tent of country of £S00 square leagues. The inhabitants of the 
banks df the Apur^, at the confluence of the Bio Nuk, as well 
as those of tiie sea coast^ obmpared the noise to that jnK)duced 
by the discharge of large pieces of artillery. Now, frcnn the 
confluence of the Rio Nula and Apure, by which I arrived at the 
Oronoeco, to the volcano of St Vincent, the distance is 157 
leagues in a straight line^ This noise, which assuredly was not 
propagated by the lur, must have had its cause deep in the earth. 
Its intenmty was scarcely greater on the shores of the Antilles, 
near the volcano in action, than in the interior of the country. 

It would be useless to multiply examples ; but in order to 
recall to mind a phenomenon which has acquired a historkal 
importance with reference to Europe, I shall now mention the 
famous earthquake of Lisbon. It took place on the 1st Novem- 
ber 1756. Not only were the waters of the Swiss Lakes, and 
of the sea on the coasts of Sweden, violently agitated ; but also 
those of the sea around the eastern Antilles. At Martinique, 
Antigua, and Barbadoes, where the tide does not commonly rise 
more than agbteen indies, it suddenly rose twenty feet AU 
these phaiomaia prore, that the subterranean powers manifest 
themselves^ eitl^r dynamically, by earthquakes, or chemically, 
by occasioning* changes in the form of volcanic erupticms. They 
also demonstrate^ that these powers act, not superficially in the 
outer crust of the earth, but at immense depths in the interior 
of our planet, -bycretvicesand unfilled veins, which lead to points 
of the^airdiV surface, at the greatest distance from each other. 

The ifaope iram^ous the diversities in the structure of volca- 
noes, or in otlier wcurds, g[ the elevations surrounding the canals 
hy whidb the Hielted nmsses of the intericn* of the globe arrive 
at its sur£(K%, so much the more important is it to submit this 
strutiture toraceur&te measurements. The interest c^ these mea. 
surements, which, in another part o£ the world, have formed 
the object of my researches, increases if we consider that the 
magnitude to be measured varies in several points. The phi- 
losophical examination of nature applies itself, in the vicissitude 
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of phenomerm, to tonttect the presenC with the past To estut*. 
Wish ^ pertodic^l retarn, ot to fhc the law» of ptogreBrife and 
tdtiMe phenortrtfia, ft is ftecte^tfry lohAvc sotti^ wrfl d^tfttmmed 
points' of departtfre, observsitiofta iiwdfr with care^ atid which, 
brfng 6d#mefcted with determined epochs, may firrtiish mifEtcri. 
cal cortpairtsorts. Had ooly the mean tetnperfttnre crTthc e^am^ 
liph^e, ^nd of the e^rfh kt difktmt kticudes, or th^ ineant&mp&- 
tAtute of thd barometer an the edger of the sea, becm cktermined 
ffoni one centttry to another, ire should hare knolvifm what pro* 
portid^ the beat of c)m!ate9 has tncfeftsi^ or dimniiehtf^ add 
whether at not the hei^ of Ibe^ attnosphero ba9 inidergone 
changes. These poffttsof cottoparisoft are requifed for ibe deeli-u 
iratkyn and inchnation' of the«m«gffeliie Vleed^ £W lr^) as for the 
inteiisity of the electro^magtietic forcea If if be rf praaseivronby 
occupation for societies to Mlaw^ if ith assfduHy^ the comifo vicis- 
sittides of heat, of the pressure of the air, §md of the n^gtietic 
direction and intensity ; k is, on the other himdy the dtxty of the 
geologist, in determirtiftg the inequahtie^ 6( the eMrth^»mirfii£e^ to 
fake into coitsideratioti the change of height of vokanoefs^ What 
I attenipted ^t the time, in the moufltaitts of Mexico, eH To- 
hica, Nalthamputeptei and Jorrflo, and in the Ande^ of ^dito at 
Pidiincha, I have had an opportunity, since i»y retin*n to Bu* 
rope, of repeating several times at Vesnvius. 

In ITTS, Saussure measured that niotintflift at a perkwt wheti 
the tt^o edges of the crater, the north-weflt and soudi-wdrty ap- 
peared to him bf equal height. He found tbeh* eJevatioii 690 
tolses above the level of the se^. The eruption of i7B4<'oee^ 
sioned a falling in of the southern part, and an inequality of the 
edges dt the crater T^hich the most inexperienced eye difitiflw 
guishes at a considerable distance. In l805j M. vom Bttch, M. 
Gay LuSsac and myself, measured Vesuvius three tittte*. The 
result of dur operations was, that the height cff the -north 
edge, the Hocca del Palo, which is Opposite the'SotoiMi^tlgreed 
with SausSure*s measurement, but that the south ledg^ wdi^ 75 
fOi^^i^ lower than in 1773. The total elevation 6f th^ vott?a«o, 
towards the Torre del Greco, the side towards whilch the fire 
had principally directed its action for thirty years^ had dlttiinish^ 
ed an eighth part. The cone of ashes is, to the total height of 
the moutttaitt, on Vesuvius, as one to ten ; on the Pfeak of Te« 
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neriflfe as one ta twenty-two. Vesuvius therrfoa-e, has die cone 
of asbea {Hrqportioiialt j hagber, probably becaiaiie:, as a TcJcano of 
little beigbty it has acted principally by its summit I supceed- 
ed lately not GB^y in repeating my barcmetricfd m^a^rements on 
VesuvMiS) but alsQ in ascendiog that mountaiB three times, in 
order to take a iH»n{dete survey of all the edges of tbe crater. 
This uQdei^takii^ h perbi^ps d^s^rvVig of some inter^t, because, 
it embraces the period ^ the great eruptions fi:om 1805 to 1822 ; 
and beeaiise it &Sovd% perhaps, the cmly measurement of tbe 
vdcaD^ mad^ with reference to all its parts, that has jl^^hterto 
been pubHshed. It shews that the edges of the crater, not only 
in the places where they are visiUy composed of tuachyte, as. in 
the Peak of Teneriffe, and in all the volcanoes of the chain of 
the ^des, but also every where else, present a phenomenon 
much m<^e constant than had previously been mpp^^e^ from ob- 
seryatioQs hastily made. Simple angles of heigh t, determined from 
the same point, answer much better for researches of this kind 
than trigonon^trical and barometrical measurematts, otherwise 
very complete. According to my last determination, the north- 
west edge of Vesuvius has not perhaps ujidergcme any diminu- 
tion of height smce the time of Saussure, that is to say for tbe 
last f<H'ty^niiiie years, and tlie southeast edge, cm the Bosche Tre- 
Case side, which, in 1794, was 400 feet lower than tlxe preced- 
ing, bas undergone a diminuti<m of 10 toises. 

If the piiUic journals, in describing tlie great eruptions, very 
frequently relate that the form of Vesuvius has totally changed, 
and if these asset^tions are confirmed by the picturesque views 
of that x0auntatn which are painted at Naples, the cause of 
error exists in. the circumstance that the contour of tbe edges of 
tbe crateir i^ confpunded with those of the heaps of i^orise which 
are accidentally formed. in the centre of the crater, on t;hp bot- 
tom q{ jbhe %niiKiimQus. mouth raised up by vapours. , On^ of 
these he^p^,,ponsist^ig of rapilli and scori^, became, gradually , 
visibfeia lSl(ft.»|>d, 1818, above tl^e south^ea^t edge pf the 
crater. , This fafqptiw Qf Februajry 18^ ^creasfd it tq.pi;ch a 
degree^ that it< e,vi^. ejcce^ded tlf^e Hocc^^deVPalp^jor ,^l|ie wrth- 
west edge of .the pr^tc^^ by 100 or 110 feet In the la^t erup- 
tion, the remarkable cone, wbjqh was usually considered as the 
true summit of Vesuvius, fell down with a terrible noise, so that 
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the bottom o£ the enter, which, since 1811, was always acces- 
sible^ k now 750 ISiet lower thorn the nortbcm edge vf>« the -vi^^ 
cano, and dOO feet lower than the soutfaetfn. The^ variable 
form and rehtitve position' of the oones of ^FUptkni, whose aper- 
ture mi^t not, 10 is tocr often dotte,' toibe tonifuuMhed ^ith<lbe 
crater JdC the voteano^ ghre a particular aspect 1x> Veduvibsrat 
dt^RcmitipBrnids^ and the Ittrtm i^y a pbgr of tiit8ryddwM»Biight, 
fronip the oon tours: of the sutnmlt^ and (torn tli^m^l^ inspection 
of tbeJondacapes painted by Jiacb^ 'whichnaDe^t £oittici^ 'oo^ 
coecUf^ as the nodhentor souAeraskfe of the ^moimiatil isTe^ 
presented 4ii^er or low^, .gutes itfae jwar ini'srhicbt theiiartist 
made di^ drawing from wbidbi heeompesedbiB piotnrei i / 

{Aidajjr nfter the conb of scontby 40Q feet Ugfay hkd Ailkn in, 
when. already jsmaUr but nameiklus torrents idf lav» hhd flawed, 
in disTCii^tiofrthe dSd October, coHraienoedth^imniaetisteirup- 
tion.^ ariies and rapilli. It lasted twelve dajTs^ iiaihobtiiiit^- 
n]ptian;*butfk wasiranre intense during the fost&iir. nAlk^i^ 
time^ ti» detodaidaDe in the infi^or of < the voh^aof Vfmetm Vio- 
lent^ that'thd mere concussion of the air (for no boqimotion th» 
obierved in the earth), cracked the ceiiingft of the apaitmeaittviB 
the palace of Portici. Tbe^ viUages of Redna, fEWreud^^reeo, 
Torre del Anunziata, and Busche^TrewCase, which aite dosi up. 
on the mountain, witnessed a remarkable phenomenon. The 
atmosphere was so filled with ashes, that the whole HiiBtriot was 
for several hours in the middle of the day enveloped in pfi)ftnind 
darkness. People used lanterns in the streets, as oftbeu' twq)- 
pens at Qnito, during the eruptions of Piehi^oha/^ Q?he Jnhabi> 
tants never fled in such numbers. The toFrents-of lavaiwere 
much less dreaded than an eruption of asbes,^— tt phenomenim 
which had not before been kivown to such a dc^ree^ andr<which, 
from 'the obscure tradition of the nuumer in wJadhilHenmla- 
neum, Pompeii and Stabise were destroyed, fiUed(|lwtimfl|§iimtRHi 
at men with terrifying imi^es. 

The watery and hot vapour which shot .up from the crater 
during the eruption, and diffused itself in the atmosphere^ ibrm- 
ed, on cooling, a thick cloud round the column of < la^es' and 
flame which rose to the height of 9Q00 feet. ^ rapid a con- 
densation of the vapours, and, as M. Gay Lussac has shewn, the 
Vicry fortnation of the cloud, augmented the electrical intensity. 
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Flashes issiMd fKim the cohmm of ashes in all difectiims, and 
the thundery'whiohwas easoly disdnguished^firdai the noises of 
the vobamr^ twas i&ttnotly faeaodr In no pther ehi^tian ^w^a 
the jmainfesmtionof the ekotiie pcmersso'fetQnisiiifig'j i >f. > . 

Oil tthei BBkaomiilg of the *^6di ' October^ a ^iH^oiak]^ anoin 'was 
heasd^ /which seetrnd^fto aorispfTom a toirsnt of ix>iling' iir^kter timt 
¥^«jeatod'firotndietGrateir, and descended idoog^dietd^dnatyiiof 
the toonefof tibei astn^s.; Mbnticdli, the leatned- and' aeaknas lob- 
server>df the ii^okano^ ihimecMdtely di^bvered diat ant optiod il- 
lusion had* occasioned' Uiis' erroneous rumotfr* ' Tbe-suppdsed 
UNrren^«iirasi ja'^eat ibeap df -dry ashes, which i6sa^> iiOBi' «i 
crevice in 'lhe»iiqDjJ)er'€dge of thfe- crater. A drought ttlnch 
spraKlidlB^atiQii ID tbe'fields, had preceded 4;he eraptioi^bf/Ve- 
sttviuj^ ' Tbward the end of 1^ phenotnenon, /flie *in>kaiiic 
thunderstorm/ which nine have just been descnlung, occqsiDned an 
eKtiMxncl(y heavy and long dontinued rain* In all countriks^the 
GQ$S£ltitm o£iati: erupljon is* chm^cterizcd hj « similir ODeiieor. 
So'/long^^a^A^hie present oniS'heted, the cone <£ ashe^ being gene- 
raUyrenhmdopednMrith douds^'and the rain being heaviest in its 
viciMtyv tcHOfentsi of mud were sebn. flowing cm all sidto* - The 
affii^tbdjhitdsiindmantJbougbt it was ttrater, that, aftev ascends 
iiig &ofai the bottom of the i^olcaso, utsued by the cffater. The 
gedlogisl 'thought he discovered in it sea water, or raiiddy 
productiGflfts of the volcano,, or, to use the expression of the 
French pU systematic winters, products of an igno^ueous li- 
quefaotbn. - . 

When the summit of 'the vokano, as is almost always the case 
in^ the jy^des,^ n»es> above the region of sncyw, or attfuns a height 
dottUe^ithati <rf Etna,- the snow, by melting and flowing toward 
the< k)lper regions, pifoduees frequent and di^KisUrous inuoda- 
tidnsj !{riiese/'are phenomena whidi the metec»« connect wi& 
the t0ns^tionB>6f: volcanoes^ cmd which are vaorioudly modified by 
die height of the mountain, the extent of its summit caoveredt^th 
perpeturi aioirsy and the heating oi the walls of the o^He of 
dnders.' T-hej cannot at all be r^rded as true'Voldanio phe* 
nomenayb^g.metdy die effects of such phenoq»ena^ In vast 
cavities, sometimes on the dechvity, sometimes at the foot of 
volcanoes, are found subtentmean lakes which communicate in 
various ways with the alpine torrents. When the commotions 
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of th^ eorib wkidi aLvajd precede ail the igneous eru|itioi» m the 
chain of the AndcS) have viokstfiy dteken the whole wms^ot the 
voleaiKS tbea the wbterraaean gul£i opeB, atd th^eiy^^M at the 
same time water, fithe^aad clay tofa* Sueb is the siogiul^^ pbe- 
Domemni which \xmgf^ ta.h^jtbe FimiUdes sydc^fmh ^ &b to 
which the inhalMlants of the i^aift of Quito gfk\^ d^ jaame cf 
Pr^fnadilkh di)d which I described shortly: aft^' my return. 
When to the north of Chispboraza, in, the soghA of th^ l£Uh 
June 1698, the $utomit of Carguaraizoy amounMw of the ha^Ut 
of 18)000 feet, broke down^ the whole country rouiid, to the ex* 
tent of nearly two square, leagues, was iH>vered with mud 
and ,fishes« Seven years before^ a ^micipus fcfver? yihi^ de- 
solated the city oi Iburra, was attributed to a sieinlar eruption 
of fishes from the volcano o£ Imbaburu. 

I niention these facts, because they throw some light am the 
difference which exists, between the eruptkms of dry &^b^ and 
those of vm^i wood, charcoal, or shells, sei-vipg to Ci&plain the 
formation tof tufa and trasd. The quantity of a^h^ Untow^ 
out by iVesuyiusr of late yeaits, like all the circumstances e^a^ 
nccted with volcanoes, and other great phenomq^a. oi naiure 
calculated to iijispire terror^ has been excessiv^y e^^agg^mbed in 
the public journals. Two chemists of Naples \k0mo. Pepei 
and Giuseppe di Nobili, have even affirmed, notwithstanding 
the contrary assertions of MonticelU and Covelli, that the. ashes 
contain gold and silver. According to my inquiries, the bed of 
ashes that fell during twelve days on the Boseb-Tre-Caae sidey. 
on the declivity of the cone, in the places where r^pillo was 
mingled with thaa» was only threfs feet deep, and in lb« pl^n, 
did not lise higher than from fifteen to e^hteen in^hesw. , Mea- 
suremi^nts of this kind should not be taken in placei whcrp tbe 
ash^s are heaped up^ like snow or sands by th^ wind,!OC ac^- 
mul^Uied by water in the form of. mud. Xh^ titlf^ ^x^ g/om 
when w(mders oply were 1q(;J^ f^ in. y^^)c ^^q^9>^:>^ ogt 
wh€» the a^h^ <rf Etna were represenf^d jfus b^l^. parr^qdiby 
th4 .windfi.aa far as the pqnins,ula of Iridia,, ,Sft^|5>e^([|f,;l;be gpld 
and sijver veifis of Mexifco cerjto^nly opcur ip^.^iijl^^^yt^^pprrr, 
pbyi;y,; . but jhe.ashes of Vcisuvii^y wbic^i J parried, aip^giwith 
me, and which were analysed by an exp^Uent chem^ M* Henry 
Rose, afford not the slightest traces of gold or :$ilver. 
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Althim^ the r^Miks of wbicfa I speak^ and vAich W6e vel |>er- 
fret aoeondaace whfa the Accurate cibservatioiis of MoDtioeUi, 
^ffisr iMDCb fitMn tbowptibitsbed tfocDemomfas ago, th^ ctuf^iofi 
of wdifHiTom Vesrimuft trbich took pbee on the 24tbaad SStbof 
Octobmr 18J^ » nndoabtedly the mdst resiflrkable of iriiidf iiv 
hare miy antbedtic acooiints shice ^e death of the eider Plkvf 
m the year 70. The qaantity of iLsbes ^ieh iben £dl was per* 
hapB three limei as great as any that b» been observed mce 
Toteube phenomena fineft 1)egan to be ettidied with attention. 
A layer of • fifty or dghty inebes appears at first vi^i insigmfi^ 
caat m eoni{iEiri80n of the flaaai irhtch tmtseA Pompeii ; bttt, 
withdue apeakh^ of torrents of rain^ atid^ of the e&ecte of detri- 
tion, wfcieby in the course of i^es, may ba\re acdmHiIated thta 
niassy and without reviving* Ibe keen discu^ion wlrieh arose bo-* 
yond the Alpn, and which was condticted with a great d^ee 
of seepricism, ret^Tecting the caoses of the destruction of tfa^dtiesr 
of Cacnpania^ it is perhaps to the porpose to mention hen^ Aat 
the ernptaons of a vdcano at periods very remote frorti each 
other, can by no means be compared together with reference to* 
their intensity. AH the consequences founded upon analogies 
are insutildefit, when the objects to be compared are such as the 
mass of lava and cinders^ the h^ght of the columns of smdce^ 
and the loudness of the detonatioDs. 

The geographical description of Vesuvius by Strabo*, and 
Vitrimutfs opinion respecting the volcanic origin of pumicey 
shew, that, until the year of Vespasian's death, that k to say, 
until the e^uptkm whiefa overwhelmed Pompeii, that mountain 
resembled more an extinct volcano than a strffaterra. After a 
long repose, the subterranean forces opened up new pathi^ and 
penetrated through the strata of primitive rocks and trachyte. 
Hien ftmst have been manifested effects of which those that 
bave^^nce fdiowed could furnish no idea. The celebrated let- 
ter, iti Which the younger Pliny relates to Tadtus the death of 
his utiele, 'cle^Iy shews diat the renewal of the eruptions, and it 
might eV^ be sAid the awakeMng of the dormant volcano, com. 
mem^ with an explosion of ashes. The same thing was bb* 
served lit Jorulb, when, iu Sef^enfber 17^9, the new volcano, 
piercing through the strata of syenite and trachyte, rose sudden* 
ly in the plain. The country people fled, because they found 
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on their huts ashes whifih the earth had yomhal by jopasing up 
OQ all «des. . On Ae contrary, m the pc ricMlical and ordinary 
explosions of volcanoes) t^ ashes tennbiatie eaok par^ erup- 
tion. BeeadcS) the younger Plby'^s letter contains ji-passage^ 
which <dcarLy.8he^p$> thait,.froni the comtnenceniont)^ wtehout'the 
influence of any cause that could have heaped them up, the-diy 
ashes that fcU directly from above^ had attained a lie^ht t£f<mt 
or fire feet. ■. " The oourt^^ says he in the course* of 'his narra- 
tive, ^which ;had to be passed in order to enunr the^chainbep 
in which Pliny reposed, ^* was so filled with ashes, and pumice,, 
that, if he had delayed bis coming oat any longer^ he would 
ha^e found the entrance shut upu^ In an inclosed space, like 
that of a court, the action of the wind, by which the ashes are 
collected, could not by any n^ans have been very oon^deraUe. 

I have ventured to interrupt my comparative examination of 
vol^moes by particular observations made on Vesu^^hss^both on 
accpunt of the gveat interest which tbe last eruption has excit- 
ed, and on account of the remembrance of the catastrophe >&(: 
Posapcsi and Hencolaneum, which every consideraible fidl fof 
ashes involuntarily brings to the miwi. I have brought to^ 
tb^V in ^ isupfdeaftent, all the elements of tbe barometrical mea^^ 
surements and notioes respecting geologtoal coUediiHis thi^ I 
have h6d an <^portunity of making, towards the end of 18^, «t 
Veaiariusaod in the Phl^ean fields, near Pouzzuido. This< small 
qoUectiop,! together with i the rocks which I .btoa^ from -the 
Euganean mountains, and those which -M; von fiuoh collected on 
a journey to the valley of Flemme, bett^eeUiCavalene and' Pre** 
dazfso^ in the southern Tyrol, are deposited init the JEfcoyid^Mu* 
seum cf Betliny an establidiment which, by its:utdky,v,^)^ecdy^ 
corresponds to the noble intentions<Kf the monarchy andit)ftwbidi^ 
tbe geiqpiostiad department, oontaining'specbnfiois frbmtldi^ iietit 
remote, regions, i% in this req)eot, superior to'ian^ colleotiim)49f^ 
thisjdodin'esbtence. i ...♦ : r lo .w. 

Wc hiav« be«i considering the fiirmand aotion<'oC«th«»ietvoiM 
canoes' <vtfaicb hi&p up a regular oommunk^mn^frnthiitiiaUiiterior 
of the earthv fay means of craters^ Thdr .suminit» arelnassesof 
tradb^ and lava, raised up*by elastic powers, atid traversed by 
v^ns. The permanence of their ac^n ^ves rke to the oondu. 
sion, that their structure is very complicated. They have, so 

Digitized by LjOOQIC 



Volcanoes m the d^e^etit regions of the Earth. i&l 

to speak, an iiidmdaal character, which remaiiis always the 
same dirou^ long periods. The neighbouHng n^oantiaiiis ' 
most oommDnly aAnrd entirely dsSereat produds, lavas of 
l^mte and felspar, dbsidian and pmnioe, and basaltic masses 
contaiHing olivine. They belong to the m«Nrt Teceat^ f<Mrdaa^ 
tbtis of the ^obe, and trarerse- nearly all the sCrata of the 
secondary mouat^uiis. Tb«r eroptions and their torrents ^la^ 
va are ef a toore recent oripn than oar valleys. Theeit Mfe, if 
we may be ](]ennitted to make use tji sueh Kn'«xpressidn, de- 
pends upunthe mode and duration of their commanicatibii'Vrith 
the interior' of the ^ earth. They freqteently remsfn 4uiet for 
i^s, suddenly 4dndle again, and end with being soliaJOerras, ex- 
hating aqueous va|x>urs, gases and aoids. Sometimes^ as hi the 
Peak of Teneriffe, their summit has already beeoite a Uborato^ 
ry of n^^enerated sutphnr ; while from tfaeir sides there yet flow 
gveail torrents' of iava, basaidc and lidH>id in their lower parts, 
vitcecms^ 'in the form of obsidian and pumioe, in their upper 
pM-t^'^here the pressure is less. 

Independently of these volcanoes pnmded with penDament 
cmters, there is another species of volcanic phenomena, which is 
monrrteBly observed, but which is peculiarly cakulalied to l^row 
light on geciogy, because it recalls the primitive world,* or, in 
othet words, the most ancient revolutions of our globe. Moun- 
tains of trachyte, opening of a sudden, vomit forth lava and 
ashes, and agiun shut |)erhap8 for ever. This is what took place in 
the gigantic Andtona, in the Chain of the Andes, and at Mount 
£pomeiis in the island of Ischia, in 130^. An eruption of tlub 
kind' somedknes takes place in the plains ; for example, on the 
plain of Quito; int Iceland, at a distance from Hecla; in Bu- 
beus, in tbedSetds c^ Lelantee. Many islimds, suddenly de- 
vated firom the bottom of the sea, belong to these transitDry 
phenomena. • In these oases, the eiHnmunieation. with. the inCe^ 
rior of the earth is not permanent ; the action ceases as soon as 
the ^pevturo' of the canal of communication is dosed anew. 
Veins of basak, ^eeBStone, and porphyry, which in the diffierciti; 
zones* of tl^ earth traverse almost all the formadhoils, masses 
of syenite,i augtte, porfdiyry and amygdidoid, whidi characte- 
rize the newest strata of the* tranation, and the oldest strata oi 
the secondary rocks, have probably been formed in this manner. 
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In tht miiyMatj/i^iot out, fhm^ibi^subeitmtm immioir, 

wtiU m a «tate crftflitidity# {KQetratedibioagkidie envol^pe of lh« 
eartii vluckMMtoivtMilmaUfMMrls; sMwlioies ^ondeUsi^ «$ 
ranwffn tof vtittg trida .a ggttimlatei tciotam^ sooMe^es spciuM^ 
otit'tfi|Ui;lifaeel8(aadsy«UifWd tor^ Tllie yaicaaie r<kdc$ xi^bicih 
tiie pnmiliint TBoakl hat Ivattsmittad to>u% haire nowi^ierir flavr^ 
in.naciMW'bttndfiUkellle jMsni^hatimiie foan.ftheitQkaanr^aeMs 
exjitiog jiC prete«it« > 'Sht mist»rei taf latigiit^^ titonitici ifoi^ 

eu,fmmif^,f9p(mmmf^ mare wlimd io hmd^<9!iA »0mmm$w^ 
toac^rt«» The cbmnoalrabMotfes, m- me <ieai9i-ftm» 4he im- 
polMtjUMiAirs of^Mi ilkiK^cylkh, > asd' itftie 6limUarJ<^ 
prcKlttctf i)f,i%ItftiitiaGe@, maif iurr# beetf tmnted itiaNd^>«<cry«^ 
4aUine fornix caooending to^fl&iite peoportaniiB.. 2c fo^AOt thd ^» 
true, ihatdub^MMeft, «bnipoted In the mat sm^iOBcr^ b«^ ar^ 
rivsed bjr. ffsrj diffierebt ways at Jthe^earilv's ^utface^ ^eAer bjr 
faeiog nsMadi up br bbntic £avceft,or by bmg taaioffiated tbr^ogh 
creyioes into the strata o£ the «Uefr Tod^s ; ia otiier -woi^ds^ 
tbawigb.tbe ahready^MMdizcd omAjfpe iof 4»iir f^anet, lor bjr itsa- 
ing doder dbe fana of JavA from eonkal oioaiitttns, wfaicbiiare 
a penMoeat crater, if pfaeoMiiaHu so diflbretot a6< tbe8e>heMQoa. 
founds tage^CK, the gisogao^^ 7(dQaBaiet is tbiown badc^ io*. 
4o tfaa danboeis, f com trbidi dmtterouB 4)oinpar£^«^ lexperrauaHs 
l»ve begun graduaUy to ireBcua it 

Tb^ ^^ufi^op} k^ ^r^B heen askod) Wliatis At t^a^bura^ ia 
Y^kaKK^ ?< What js it ^t prqdiHJCs tb^ beat in ikem Jbf ^Mikb 
4tjMs cwtrtb wd ai^t«^ ^i^ i«e]it<d md jvateiwiagled ? T£h^>n&w 
^xmtry j?^^e»:, Wbai burnt i^^b^^Qurib« tbe;B)^aie^' atoid #i^ 
iji^ alkai^Q«4 t^ i$ /t0($a7, the jN^jtaloida of itliese :dub»t^«K:«fi. 
Tbf?.f4jti?^adjr ^^^idj^ed i^tt^lo^ .of jtbe .^artb .sepaca^ 4be tom»- 
ii^b^i^^ ripbin i^^yg^, ifno^ tbe unoiKtidised inflamDiaJdfipmoib^ 
^^,wb^ im^^ M» 'the bitQiw Qf •Mr ^»E)t. DbmrtiaUM^ 
xoad^ in all rpoMntrie% in am^,aad ^inm^ a»d #bibh, ia a^tndttt 
iwi^Ji^ M. t^^^ .1 M^^ve 4^taiM An a iMaw to j^'isiiijbiij^, 
fkiH>ir^.tbt»t» «v/^.«(t # i9wt9^ ^f^hi lb#. <^wtb!6 beat/laaMo^ an- 
ftsucmi^ ^,^^.4ai»peraluvf^f<^ tbje;9iiffii(»l«td^'atoM)lfi^ 
A iad; ifio 4^q)ad^^btet ^aiid t^U^i^ *&wi abaeivYfitioi^Amd^ «a «iU 
m^ i^ory jp^rt ^ ^be j^fibe^ ^lamiaats it^lf wUb a^iat v^ Jewia 
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fiHxn 4Jhe f^iMMnena c€ volccmoes. £>» Place 4ms ^^mx fttlempted 
to deteraiftiie tke depth at which* tti&enitii itmy be cmHtdemd as 
a meited mass. Wfaafterer detibtB «iaj be entertmed, notwith- 
stfmAii^( fdieirespeot due to so gre^it a name, 'Ii6 to -the i:iiimei4cal 
ax)ot]tacy'of' such a cakiilation^ rtislndt' the lew p<t*rf>le, that 
altvdbame^rihenometia erieie'from «'siY)gle cause, which islhe 
communieailoQ, cbnstont or intieFitipted; that e^sit^ betweef) the 
intoior^ofourplainet and theestterttal atmosphere:"' Elastic ra- 
poiit^j by their ptfessw^, raise tbroilgh • deep ' ir**rioe* the imb- 
stanoesiwhic^ jkro in a state of fusion, and which arebxidited. 
Vokanbes «re, so io speak, iDt«niitCtent«prit^s of Earthy fnati 
ters; The fluid milctares of n^etals, ^kalies and e^orths, whtdi 
condense^ into currB«tsof lava, flow gently and •slowly, wtteii, 
on being raised up, they once find an issue. It was in this man- 
ner that,' aecordiog to* Plato^s FhcBdos^ the ancients represeilted 
all the t^rii^it^. of ^ve as emanadons of the Pyriphlegetc»i. 

To these considerations may I be permitted to add another of 
a bdider obai^acter. It is perhaps tin the interiial beat of the 
eartb, atheat wfaidh is indicated by experiments made with the 
thermomelsr, and the j^enomena of volcanoes, that the cause of 
one of . the most ast^Miishing pbeaomefla which the knowledge of 
petrifi^tions {nesents to us resides. Tropieal forms tiS animals, 
arborescent fenis, palms and bamboos, occur imbedded in the 
frozen regions of the north. The jn-imitive #orld €v«ery where 
discloses to us a distribution of organic forms, which is in oppo- 
^tion to tbe presently existing state <tf dknates. To solve so im- 
portant a^proUem, veooorse has been had tto a gi^eat number of 
hypotheses, such as the approach of a comet, the change of ob- 
Bqutty cf .the eidiplAc, tbe inovease of inteEisity of the sgU^ Iifeat. 
Nonei of ' Aese iiypotheees has been cMe to satisfy iTt the same 
time the astronoiner, the aj^ural phikxsopher arid the geologist. 
As to lay fOwa opinion on the subject, I ieone the ^lathM axis in 
it0 pcMskioaj, I admit no change io the radiation dr die i^ai^ disk, 
a <dkatigei»y <Arhidfi ^celebrated astronomer thought* he could ex- 
plain 'the ^poA tand bid bartests of oui" fields'; but ^ Mtm- 
gioe ItttdiA eaeb pkoet, indepenidiGntly of its tebdotis to* k <^n- 
tral bo)dgr, asd independently <^ its aBtitmomical positioti, there 
exist numerous causes of developement of heat, whetber'by <lie 
chemical processes of oxidation, or by the precipitation and 
changes of capacity of bodies, or by the augmentation of the 
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dectro-magiietic intensity, or the communicatioa between the 
intenial and ^Lteraal parts of the glob^* 

When, m the primitive wadd, the desply fifisiirad cvust of the 
earth exhaled heat by these i^>ertureft4 pe rh a p s dwriog ipany 
eenturies, palms, arbcHresoent ferns, and the animals of warm cli- 
mates, Uved in vast expanses ot ooimtry. Aeoordiag to tUs sys- 
tem of things, which I have already indicated in my work en- 
titled Essai Geognostique sur le Ghemeni de9Jtocke9 Ams ks 
deus Hemispheres, the temperature of volcanoes is the same as 
that of the interior of the earth, and the same dMise which now 
produces such frightful ravages, would formerly have made the 
ridiest vegetation to sfHing in every zone, fVott the newly oxi- 
dised envelope of the earth, and from the deeply fissured strata 
of rocks. 

If, in order to account for the distribution of the tropical 
forms that occur buried in the northern regions fef the globe, it 
is assumed that elephants covered with long hair, now immersed 
in the polar ice, were originally natives of those cUmates, and 
that forms resembling the same principal type, such as that of 
lions and lynxes, may have lived at the same time in very dif- 
ferent climates, such a mode of explanation would yet be inap- 
{dicable to the v^etable productions. For reasons which ve- 
getable physiology discloses, palms, bananas, and arUnrescent 
monocotyledonous plants, are unable to support the cold of the 
northern countries ; and in the geognostical problem whkh we 
ate here examining, it appears to me di£Scult to separate ^ 
plants from the animals; the same explanation ought to embrace 
the two forms. 

At the end of this memoir, I have added to the facts cdlected 
in countries the most remote from each other, some purdy hypo- 
thetical suppo^tions *. The philosophical study of nature rises 
above the wants of descriptive natural histcn'y ; it does not consist 
of the xst&ce aocumulaticm of isolated observations. May k cme 
day be p^mtted to the curious and active mind of man, to 6sxt 
from the present into the future, to interpret what cannot yet be 
known widi precision, and aninse itself wtdi the gcogmstieal 
fables of antiquity, which are in our days reproduced under va- 
rious forms. - 

• The facts alluded to do not appear in the Appendix to the Memoir. 
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On the Aurora BoreoHg, By Jobh RiciiardMn, M. D., 
F. R. 8., F: L. S., M. W. S. Swrgetm and tfuenraUit io the 
'Jlr^ie'ijo//^'ExpedUitifti* t ■ -. - 

Xttj^roAuU^i^. jtb&.obQerv4tion« of this phenomeflpn.ma4e(du- 
riog $hQ fTi^s^t ^pectitioQ^ coinciding with the remarks on the 
same.|QU^AQt>.:giy<»i at mg^, length in the iV{)pei|dix to mjjr for- 
mer. NaRcntiye, J. ^h^ here confine myself to the mention of a 
few brief dedMctiow.frcvn a careful examination of our registers 
at Bear Lake. , ^ 

TJbe dbservatiqns were nuide without intermission for six suc- 
ce&aiye months, in the years 1825-6, and again in 1826-7. 

My opinion, recorded in my former Narrative f, that the dif- 
ferent positions of the Aurora have a considerable influence upon 
the directipi^^ the magnetic needle, has been repeatedly con- 
firmed during our residence at Bear Lake. It was also remark- 
ed, that, from whatever, point the flow of light, or, in other words, 
the motion of the aurora proceeded, if that motion was rapid, 
the pe^est epd of the need|e was drawn towards that point, 
almost simultaneously with the commencement of the motion. 

A eyeful review of the daily registers of the appearance of 
the/Lurqra has led me to form the following general conclu- 
sions : 1^^, That brilliant apd active corruscations of, the aurora 
borealis cause a deflection of the needle almost inv^ably, if 
they app^ throjugh a hazy atmpsphere, and if the prismatic 
colp^rs. are exhibited in the beams o^ arches. When, on the 
contrary, the atmosphere is clear, and the aurora presents a 
steady dense light, .of a yellow colour, and without motion, the 
needje i§ ,ofte|i ui^affec^^ by its ^pearance. 

?rf^,That,the aurwa is generally most ^tive when it seems to 
have epierged from a cloud near the earth. 
. 3^, Wljen the aurora is very active, a haziness is very gene- 
rally perceptible about the corruscations, though the other parts 
of the sky may be free from haze or cloud. 

* TM diaturbmg effcM^ts of t)ie Aurora Boreali^ on the Magnetic Needle 
having been denied in some late publications, we now lay before our readers, 
from Franklin and Richardson's interesting work, observations by Dr Hichard- 
son, which prove the powerful effect of the Polar Lights on the Magnetic 
Needle.' f Appendix, p. 561. 

JULY SEPTEMBEB 1828. Q, 
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4dhy That the nearest end of the needle is drawn towards the 
point from whence the motion of the aurora proceeds, and that 
its deflections are greatest when the motion is most rapid, — ^the 
effect being the same whether the motion flows along a low arch 
or one that crosses the zenith. 

Sth^ That a low state of temperature seems favourable for the 
production of brilliant and active corruscations, it being seldom 
that we witnessed any that were much agitated, or that the pris- 
matic tints were very apparent when the temperature was above 
zero. 

6thy That the corruscations were less frequently visible be- 
tween the first quarter day, and the full moon, than in any other 
period of the lumination, and that they were most numerous be- 
tween the third quarter and the new moon *. 

^thy That the appearance of the aurora was registered at 
Bear Lake in 1825-26, 348 times, without any sound having 
been heard to attend its motions. 

Sthy The height of the aurora was not determined by actual 
observation, but its having been seen on several occasions to il- 
luminate the under surface of some dense clouds, is conclusive 
that its elevation could not have been very great. When Dr 
Richardson and Mr Kendall made their excursion on Bear 
Lake, in the spring of 1826, the former saw the aurora very 
brilliant and active, displayitig prismatic colours in a cloudless 
sky (on 28d April) ; while Mr Kendall, who was watching at 
the time, by agreement, for its appearance, did not see any 
eorrtrscation, though he was only twenty miles distant from Dr 
Richardson. 

9thy The gold-leaf electrometer, which was kept in th^ obser- 
vatory, was never affected by the appearance of the aurora. 

10^^, On four occasions, the corruscations of the aurora wtre 
seen very distinctly before the day-light had disappieio'ed, and 
we often perceived the clouds in the day-time disposed in streams 
and arches, such as the aurora assumes. 

* The iHX)portion of corruscations seen at these periods, from the month 
of October 18^S to April 1826, was 38 to 125. The moonUght being strong 
between the first quarter and the full moon at those hours when we more 
particularly watched for the Aurora, may, perhaps, account for our not hav- 
ing seen its corruscations so often during this part of the lunation. 
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The opinioiis I have ventured to advance above, are al va^ 
riance with the conclusions drawn by Captains Parry andJPos.. 
ter, from tbnr observations at Pout Bowe%-^tho8e officers in^ 
ferring that the aurora does not influence the motion of the 
needle: but the discrepancy may be perhaps explaiBed by the 
difference in activity and altitude <^ the aurora in the two plaeesj 
I have stat^ that the needle is most affected when the aurora is. 
very active, and displays the prismatic colours. Captains Parry 
and Foster have informed me, that the aurora seen at Port 
Bowen was generally at a low altitude, without much motion in 
its parts, and never exhibiting the vivid prismatic colours, or the 
rapid streams of light, which are so frequently recorded in our 
re^sters, of its appearance at Fort Enterprise and Fort Frank* 
lin. At both these places, we as often witnessed the corrusca* 
tions crossing the zenith, as at any other altitude, and imder 
such a variety of forms, and in such rapid motion, as to baffle 
description. 

From the difference in the appearance and activity of the au- 
rora at Port Bowen, and Forts Enterprise and Franklin, an in^ 
ference may be deduced that the parallel of 66^ N. is more fa*, 
vourable for observing this phenomenon, and its effect on the 
needle, tlian a higher northern latitude. 



A Sketch of the Climate of the Mediterranean^ with Remarks on 
its Medical Topography ; being the result of Five Years'" 
Observation. By the late William Black, Esq. Surgeon, 
Royal Navy; and communicated by Dr Black of Bolton 
in Lancashire. 

X HE great basin of the Mediterranean, from its lying between 
countries differing so remarkably in their several localities and 
productions, has its general climate impressed with a mixed cha^ 
racter, which it is as interesting to study, as it is important to 
analyse. Though the average climate for twelve months may be 
called equable, which is the character it has in England, yet 
there is, perhaps, no similar extent of water and coast where 
great climatorial vicissitudes are so plentifully produced by dif- 
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ferences of situation and changes of wind. The Father of Me- 
teorology, as well as of Physic, in his treatise on Airs, Waters, 
and Localities, has faithfully recorded the influence of winds 
and situation on the constitution of the atmosphere ; and, from 
every observation which I have heesn enabled to make, it ap- 
pears, that, amidst the wrecks and changes which the face of 
ev^'y country on the shores of this se^ has experienced, the 
same characteristic climate, general and particular, exists, as it 
did, upwards of twenty-two centuries ago ; and that the obser- 
vations of Hippocrates may still be considered the best synopsis 
of the meteorology of this part of the world. 

Equable as the general climate has been remarked to be, yet, . 
if one day is compared often with another, or one part even with 
another of the same day, the atmospheric vicis^tude is some- 
times very considerable ; and particularly as respects the humi- 
dity of the air. Such changes are most sensibly felt on the 
shores of Europe, ^d on the south coasts of Greece and Tur- 
key in Asia ; and it is on a line, equally distant from Africa and 
Europe^ that such variable states of the atmosphere are least 
p^ceptible. Malta is, therefore^ thought to be most out of the 
sphere of this vicissitude, yet a great change of wind at this 
place is attended with very sensible changes of its climate ; and 
it is by no means that desirable residence for an invalid whkh it 
is thought by many to be. 

A moist or damp atmosphere is certainly to be avoided by 
the majority of invalids ; and that of England is so much blam- 
ed in this respect, as to be accounted the chief cause of thjB pul- 
monary complaints prevalent in the kingdom. The moisture 
of the English atmosphere, except under die influence p£ rare 
localities, is perhaps less than that of Malta ; for Humboldt has 
found, by hydrometrical observations, the superior humidity of 
the atmosphere as we approach the equator. Invalids who ge- 
nerally resort to Malta and Italy, are of relaxed fibres of body ; 
and one argument against the salubrity of the last mentioned 
place for them, is, that, in removing from England, they avoid 
little, if any, atmospheric humidity ; added to which, they re- 
move to an increased temperature, which must still farther in- 
crease the relaxing effects derived from humidity. In corrobo- 
ration of this, we every day see people who, by chronic disease, 
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have been reduced to an enfeebled and very relaxed state of bo- 
dy, sent froih the Mediterranean to England with the happiest 
eflfect ; while it is an estaUished rule in the fleet, to remove every 
one immediately from the eliiiiate who betrays any incipient 
symptoms of phthisis. I have also seen oases of chrome and sy- 
philitic rheumatism deriving, particularly, the greatest benefit 
from a return to England. But, to resume the natural history 
of the subject, — Though the extensive surface of this mid- 
land sea, lying between the 31st and 46th degrees of north lati- 
tude, and embracing about 40° of longitude, has a general cli- 
mate, constituted by the regular succession of seasons, like all 
other geographical surfaces which have a marked summer and 
winter ; yet the several places bordering on aaad within its ample 
circuit, have climates peculiar to themselves. These pecuUari- 
ties are compounded of the general Mediterranean climate at any 
given season of the year, and of the collateral influence of the 
winds prevailing at the time, conjoined with the ns^ure of the 
land which surrounds the place, and ov^ which these winds 
previously blow; whether the sea, and what extent of it^ lies in 
the course of Ithe winds ; and whether if is situated (m the, north 
or south shore of the mainland or island. Before, however, no- 
ticing the few remarks which I ha^ personally made on the 
particular topography of the climate, I shall first give a sum- 
mary view of the great modifying, if not elementary, prindples 
of Heat or Temperature^ Humidity, the Winds, and Electri- 
city, as observed in the Mediterranean, for the space of more 
than five years. 

Temperaiurei-^lt will be seen, from the table annexed, that 
th^ average tbitrperature of the }^ear at noon is consideirably 
above what is calM temperate in England, bang for three y^ears 
very near GT; and from the thermometer bring negtsta^d al- 
w^ on board in an airy and shaded situation, k may correctly 
be inferred that the temperature on land is a few degvees. high- 
er. EquaUe and mild as this annual heat is, yet the changes 
from day to day, or from morning to night, ate sometimes as 
great as they occur in England, during the same space of time. 
The average heat for the summer of three years never exceeded 
81°, nor was it below 74° ; and, in the winter months, it never 
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descended belowS^.^,"* which is ^ above the meui annual tenqie- 
ratute at Goipoit, J» obseired by Dr Boniey *. TUs extreme 
mondily temperatoreof 64.6° in IVbniary 16S4, wasattribiited 
ftolhe strong nordi^l J winds which for ten days prevailed at 
^Snlyma ; and as the average for the same season in the other 
two years was nearly two degrees fa^er, I A(MiId conidder diat 
th^ best expressed the corresponding temperature in the two 
years in which my chdly register was not k^t The highest 
lange observed at noon was SS*y which was eff Algiers^ in Au- 
gust 1884, and the lowest was 41% at&nyma, in the evening 
at ei^t, in January 18^. The range of the summer months 
never exceeded 11% while that of the other months was often as 
/much as SS^. For three mondis after the summer solsdoe« the 
heat on board was steady above 76° ; and when the winds at this 
season are scanty, the thermometer is sometimes above 90° <ai 
4diore. If it were not that the great heats of summer exhaust 
the sources of humidity, the atmo^>here would be felt the mcNst- 
est during the gres^est h^it. We should, also, have the hea- 
viest dews at night; but the reverberation from the heatt^d sur- 
face of the earth often keeps the vapour suspended tbrongh the 
night, though clouds may be precipitated in the higher and cooler 
r^ons. 

Besides the characteristic temperature of the season, the heat 
at any place is moreover greatly afiected by the winds at the 
time ; thus, the westerly winds will not disturb much the regu- 
lar increase or fall for ,the season^ and the easterly but little; 
while the winds from the north, before the melting of the snows 
on the Appenines and on the Chain of Pindus, in May and 
Jane, will lower the temperature many degrees on the south 
coasts of Italy and the Mor^a. The 30uth and south-east winds 
will, on the other band, as remarkably elevate the thermometer ; 
especially if they have blown steadily for a few days, and not 
over a widely intervening extent of sea. The effect of warm 
winds, immediately succeeding those from the north or a cold 
quarter, has often been observed to be productive of severe ca- 

• Trom registering thermometers kept foi* several years at London, it ap- 
pears as calculated in the British Almanac for 1828, that the mean tempera- 
ture of the year, by night and day, is 40°4. The mean daily temperature of 
the year in the south of Scotland has been verified to be about 54% and tiiat 
of Devonshire to be a degree or two higher.— J. B. 
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tandks; and to cdicit those affef^aons, it seems necessary that the 
Wfflin and mokt windsdhonld be preceded by cold ones ;— luring 
some andogy to the drcumstanoe of individuds catching cold, 
or a catarrh, not from being exposed to eold alone, but firom 
coming into a warm room immediately after exposttre to the 
cold atr. 

Htmiidity. — The hygiometrical condition of the atmosphere 
is an important object cS attention in any climate, and it exerts 
a great modifying influence in that of the Mediterranean. This 
state of the air is very mudi affected by the dkeetion of the 
winds, as well as by the temp^raturie at the time ; it also nearly 
observes variations corresponding with the t^nperature, being 
generally, m its sensible qualities, dri^ as the air is wiomer, and 
moister as it is cooler. An exception to this ooncomitancy, how- 
ever, exists in the currents of lur over an extent of sea being al- 
ways moist, whether in summer or winter ; ^ugb^ it mui^ also 
be added, that the Strooco, if felt moist at first on the nortlbem 
shores of the Mediterranean, becomes drier if it continues for 
some days ; and it sometimes will arrive there in all that arid 
state which is experienced on the coasts of Barbary and Egypt 
Winds off land free from marshes, are dry in summer ; and 
they are steadily mokt, if they blow from snowy surfaces in the 
advanced part of the cold season. They are lli^efore moist, 
from moist places, in winter, under many cdianges of the wind ; 
for l}ie temperature never descends so low as to reduce the eva- 
poration to a nullity, but ranges between those degrees on the 
scale where the dew point is very near the point of saturation. 

At Modon, in the south of the Morea, die humidity in sum- 
mer is much influenced by the pre\^ling winds. After the 
snow has melted on Pindus, Olympus, and Mount Taygetus, 
the land winds are dry, and the south winds are moist If these 
last have blown for a length of time, they become drier, espe- 
cially if they are of the Sirocco, and even if they have blown ^ 
over the sea long in any direction ; for it appears the longer 
winds blow over the sea, if it does not get agitated, the evapora- 
tion becomes less, and it is ,much greater aft^ rains or heavy 
dews, which seem to form a thin stratum of fresh water on the 
surface, liable to be instantly evaporated on the first increase of 
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h3rgroaietrieal eapacity. At PatrasAo and LapMsto^ tfae yaria- 
tioQB in tke atmo^eriealbiMBidky are very* triflings i^^om tbe 
wimlft, "in nuMt flUcectkttis, 6«i«epiii^ ovev the land, wincb in- 
fluences tbe proximate effect of tbeir previousieoqditioB. Many 
other examples migbt illustrate the effect that surfaces, over 
whidi the wind» Uow, have on tbe humidity of the atmoiphere. 
Thus I have found, in coasting rouad tbe Morea in ffiimmer, 
when tbe wind was &om a great ext^iit of -sea, that the air was 
always daanp. Off Navarino, it was extremely so, when it blew 
from awy^ other fioint but over tbe Morsfi^ la. the course <£, a 
voyage^ the* same winds will be felt dianging their hygitHnetri- 
cal condition wkh'the different localities ^over whid> they tvttrel. 
Off'Navarino, a itorth^mrest wind will be moist, whik^ under the 
lee of 2ante, it will be feund dry. In running Imn Cape An- 
gelo to the d^Qrc Passage; a nc^herly wind. baa been found dry, 
with all tbe and and bare Cyda4es to windward; while^ after 
gettiBgitharougb the Passage^ d^e same wind has become, exoes. 
sivflfyidamp^ land oontinued^sotrndl the Gulf) of .Smyrna has 
been. idadby when- it' ci^ain ^became -dryy-^^it Uowing over Mi*' 
tyfene, feifter ba^ris^ preniouslyi traifersed an unknown exteut of 
terra fima. - 

Tempetature depends not so much on surrounding localities, 
as aa the* season ; while humidity is more >affeded.by the surDsice 
over whidi the wind' blbwB than byivtbe. «eae<ML !jBvem in the 
latter. port of. summer, whenthe/kHdtbeeomes a great reverbe- 
rator of heat, arinng, in. a conJsideiiable ckgreeyikHn the decfty of 
its verdant vegetation, the temperature of^the/air suffers no great 
change. fenn a change of wind ; yet its aqueous conditiott will be 
much affected. In calculating, then, on tbedryaessior moi^ure 
of the air, the point of the compass from whidi th^ wind blows 
is not so much to be considered, as the surface, land or sea, over 
which it travels, and tbe extent of that surface^ with the int^- 
vening locality, if any exist. At Malta, I have observed tlie 
hygrometer stand the highest, with tbe wind, from the. north ; 
and tlie lowest, with a wind varying from S. to £. in the. months 
of. July and August. From the Meteorological Table, it will 
be observed that the proportion of fair weather is much greater 
than it is in Britmn ; and that the rainy and showery days 
(which were roistered rainyy when rain fell even for a few 
hours, and showery ^ if one shower happened during the 24), do 
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not amotmt to ^x weeks on an annual average for three years. 
It must be added, however, that the raias^ when they do occur, 
are geD«Pally very heavy; and that the dews, in fine unclouded 
weather, ate copious *. 

FWfMb.*— From the observations of five years, I have found 
the prevfflUng winds to be from the northward ; and particularly 
when the leather assumes a steady constitution, and the sum- 
mer season has fairly set in. In the wiirter, the wincb do not 
appear to blow particularly from any quarter <^ the compass, 
but veer very much between the NE. and S. In the fair 
weather of summer, variable and light winds mostly prevail, 
and in wkiter they are kss frequent. Afta* the hilly country 
in Greece is covered with snow, if the winds blpw from. any di- ' 
rection more than another, it is from the S. and SE. ; but, when 
the snow is disserving in the spring, the vicissitudes* of both 
wind and temperature are very great. The Sttocco,'at thi&last 
period, though it seldom blows long at a time, isoaotsotvtfarm as 
it is in the bej^mung of wint^, and diflfers very little from a 
modtiwte heeeise from any other point, in consequence t^ its not 
blowing long enough to bring on its wings the milder tempe- 
rature of tlw sooth ; and ther^m it is moist, oold, and relaxing. 

The greatest number of cases of fever which I have witnessed 
on board ship on this station, followed th^ prevalence of S.SE. 
or Hght variable winds in May and June, at Corfn ; while, in 
October of the same year, when diarrhoea previoled, the winds 
weie northeily. At Napoii di Romania, I found cjniandie and 
other afiRsetions of the mucous membranes particularly prevail, 
after keen nordierly winds, with a dear sky, had been preceded 
by occasional light Sirocco winds. 

To shew how localities will at times affect the temperature of 
the winds, in opposition to the regular effects of the season, I 
have found the north wind off the coast of Calabria to be hot 
and dry in the latter end of September ; while the wind, ^he 
next day, from the S.SE. or SW. was excessively damp, and 
accompanied with a cloudy sky. This anomaly arose from the 

• The average of rainy, snowy, and showery days in Britain, during the 
year, compose about one-third of the 366, as may be seen by referring to va- 
rious registers reported from time to time in the Annals of Philosophy, 
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small, quantity of ram that had yet ftdlai in Italy, not bemg 
sufieient to cool ihe surface of the land ; while, mi die other 
hand, thift hot and dry M(^ld had acquired much humidity from 
the sea, before it retrograded and was repelled 1^ the succeed- 
ing southerly curraits. The Sirocco or SK wind is an import- 
ant one in any pinrt of the Mediterranean ; and difereiit o^- 
nions have been* fonn^ as to its dryness, and aoistuie. The 
fact is, that these qualities are aitirely governed by the suifaoes 
oyer which it blows, before reaching the place of oba^Tation. 
Thus it is moist and warm, as fdt on the coasts of Greece and 
Italy; because, its exalted tempenature imbibes much Tapour 
firom the sea, after it leaves the northern shoresxif Africa, wfa»e 
it vk hot and dry. Nowhere can such a wind be felt in xkut inte- 
rior or the nordiward of Curope ; for there is nowhere vfi £u- 
rapesuch a country as the Lyluan and Arabian deserts, so JBat, 
so dry, and so little capable of imparting to its winds any thmg ' 
like the electric condition of the land and atmosphiare oi other 
countries *. 

£^c^riet%f.*^— This is a modHying element in<ijffi sons^ution 
of ^every climate; and, though less apprecial^ thanlieator hu«- 
midity, it no doubt performs a most important part in all at- 
mospberic changes ; if it is not dm essentnd agent in every modi- 
fication of cloud, dew, and vapour. The influences of heat and 
humidity are much more easily defined than those of electricity ; 
which^ though in constant operation, only asables us to draw 
any satisftictory induction from its great smd palpable phenome- 
na. EvapcNration was long thought to be a fertile source of elec- 
tricity ; and Pouillet *(* has lately proved this opinion to be well 
founded, as well as that chemical and vegetable change is ac- 
companied by electrical disturbance. 

* To shew the different directions of the winds at London, from those of 
the Meditenanean, as registered in the Table, the average winds for the year, 
at the metropolis, are here extracted from the British Almanac for 1828. The 
difference between the northerly winds is very remarkable. 

N. 304 days. E. 25i S. 28J W. 70| 

NE. 44^ SE. 35 SW. 73| NW. 64| 

-f- M. Pouillet, in his Memoirs read before the Academy of Sciences, on 
30th May and 4th July 1825, has shewn that the absorption of carbonic acid 
by vegetables, and the evaporation of all liquids, pure or impure, are accom- 
panied Mfith the developement of electricity. 
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Of the grand phenomena of this subtle yet mi^ty agent, the 
Medttenranean exhibits every year many conspicuous exam]^s; 
and especially when the summer coQstituttmi of the weather 
breaks up for the season. During tjie winter and spring mcmths, 
thunder and ligktnii^ do not often occur; but I have never 
observed the season to change during the decfement of tempenu 
ture, without more or less of electrical phenomoia taking pljace, 
and often to a frequent and great extent In the months of 
August and September, when the temperature thus begins to 
fall, and the winds have Mown from the north, and over any ex- 
tent of sea, for some days, the atmosphere will become often ob- 
scured with irregularly formed clouds to leeward^-^the wind 
will next change or abate, and, during the evening and night, 
succes^ve evc4utions of electricity will be seen on the upper 
part of the newly deposited clouds, which are precipitated, one 
after another, from the muddy and misty atmosphere above. 
Rain next succeeds without thunder ; and in twenty-four hours 
the wind will again change steadily to the northward, with a 
dear sky, fine weather, and a permanent fall of the thermome- 
ter. If these phenomena are witnessed on the coasts of Italy 
and Greece, the deposition of clouds takes place over the high 
lands ; and the electrical transitions are accompanied with thun- 
der and forked lightning,— often exhibiting the sol^limest iiv- 
stances of elemental commdtion. 

I always remarked the develc^ment of electric light to be 
from the upper outline of the newly precipitated strata of ck>uds$ 
and where these fresh charges of electric light were siKx^ssivdy 
transmitted from doud to vapour, they, no doubt, were accom- 
panied with much evolution of caloric, from the vapour parting 
with its latent or constituent heat. The direct preliminary con- 
dition of such phenomena seemed to be a wind from the sea, or 
from the south. Such winds as the Sirocco are always attended 
with imperfectly formed clouds, or a hazy atmosphere ; and, on 
the converse, I have often seen a change of wind to the south and 
iSast from the northward, completely dissolve the regular clouds, 
and render the air muddy and hazy. These remarkable elec- 
tric phenomena will more particularly happen, if these south- 
east or south winds have blown for some time, and have been 
immediately preceded by northerly winds, or winds off the 
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land. The reason of such phenomena not occurring at once, on 
a change of wind to the southward, arises, it seetns, ftcftn the 
first of the southerly wiivi being only that body of\he air which 
had lately blown from the opposite or northerly quarter, and 
which must precede the true current of the south, with its cha- 
racteristic properties. It is for this reason, that we often fbund 
a cold southerly or south-east wind at sea, where no localities 
could have immediately influenced the temperatut*e, such as at 
M^ta and off* Cape Spartinento. From this cAuse, also, the 
longer a Sirocco blows, the drier it becomes; and, in the vicinity 
of such elevated land as the Albania^ ridge of mountains, this 
partial change to warmth with nioi^ture, in the Sirocco or south 
wind, may be considered indicative, in rtie fall of the year, of a 
thunder storm, or the lesser electrical phenomena, with a fall of 
rain, iand a ehange of wiiid. ' 

It is evident, also, that besides the humidity and heat, which 
form a great difiference bettveen winds proceeding from the op- 
posite points of north and south, there is something else con- 
nected with the air and the surfaces over which its currents 
pas^, that affects the animal sjrstem in that remarkable man- 
ner which is witnessed during a Sirocco or southerly wind. 
On a change taking place to this direction, the inhabitants of a 
place, and those who have lived but a short time in it, sensibly 
experience a languor and relaxation of both the mental and phy- 
sical energies ; while diseases, depending on laxity of fibre or 
emunctory, become at the same time aggravated. Thus dys- 
peptic complaints, chronic catarrh, arid cynandhe, ifiafce no pro- 
gress towards recovery ; and if the Sirocco blows iinrin^ately 
after a cool northeriy breeze, it often proveskhe cause fef "de- 
veloping such diseases. -»:.., . : 

What this depressing something is, it may at pre^enit b6 pre- 
matura to dogmatize about. There is an era, how^et, to'wiiich 
medical sciente is fast hast«iing, when this ^11 no dbiibt be'ex- 
plmned ; since the progress, which all the auxiliary sciences are 
making, point out to us that such a consumnla!tion vHlI'^a^j^n. 
To elucidate sofaiewhat this intricate portion of ouf subject, we 
shall make the best use of the data we possess, and the c^serva- 
tions we have made. 

As far back as 1770, it was conjectured by Brydon the tou- 
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list, that what has since been called the nervous energy, must be 
analogous to the electric fluid ; and that the nerves served for 
the transmission of both* He illustrated his theory by the ef- 
fects produced on the animal system by the Sirocco^ or winds 
either partially or wholly deficient of their natur^ . eleotricity. 
By the researches of Abemethy, Phillips, Bichat and Le Gal- 
lois, this conjecture of Brydon'*s has been much supported, so 
far as the analogy between the nervous energy and the galvanic 
fluid is concerned. It is well ascertained, that in damp or hazy 
weather none of the electric fluid can be collected ; and, as the 
air of the Sirocco can receive no electrical impregnation, by 
sweeping over a dry and flat desert of sand ; so the moisture, 
which it Acquires in its passage subsequently over tjie sea, niust 
give it a strong absorbing and conducting power for electripily. 
The consequence is, that this moist wind, corning ^n qon^ct 
with bodies possessed of more electricity, will rob them of pert 
of th^ir electric fluid, until an equilibrium is eflJpct^ between 
the earth and the air,— the grand final cause of all eliectvical 
phenomena. Now, as the human body readily parts with and 
receives electricity, and as an object, on the surface of the earth, 
must be a ready point for thfe transmission of the fluid, it can- 
not be supposed that it is physically exempt from those electrical 
influences which such winds produce on the rest of matter, but 
must lose a portion of the constituent fluid it previously posses- 
sed, — which loss is followed by all those symptoms of depressed 
energj' already noticed. 

The animal body, then, may be deprived by the atmosphere, 
in a series of degrees, of that energy which, if it is not the pro- 
duce of the living functions, is at least the natural portion of 
electricity which the body possesses in common with surround- 
ing objecjts at the time. Life may even be extinguished from 
the highest operation of this cause^ as often happens during 
thunder storans, when no marks of physical injury can be de- 
tected. 

The different electric states of the different winds ai*e pretty 
well ascertained by stationary electrometers ; and, thqqgh I had 
none r^ularly in my possession, I found natural phenomena 
themselves to afford both excellent and beautiful proofs of this 
quality in the several winds. The summer of 1825 presented 
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very salisfactoiry exomfdes of the important ipasct ¥4iich the elec^ 
trie fluid perfWrBis io meteorological jAenomeiia, especially whea 
the constitution of the cloudless sky of summer began to be de- 
ranged. As this change happened on the coasts of Albania 
and the Morea, it commenced by the north-east winds getting 
stronger, uA veering more about from one point to another, 
with corresponding variations of temperature. A calm, alter- 
nated with faint southerly Iweezes, succeeded, which was fol- 
lowed by a thick atmosphere at sunset, lightning over the Mo- 
rea, and rain after which it cleared up, and a north-west wind 
steadily prevailed. A few days afterwards oflF the Bay of Pre* 
vesa^ the northerly wind fell, the atmoqAere thickened, and the 
wind again sprang up from the south-east, light at first, and 
freshed through the night. About the foUowing sunrise, in- 
side the Corfu Channel, one of the most terrific thUnder storms 
commenced that can well be imagined ; which, after floods of 
rain, lasting, with slight intermissions, for several hours, termi- 
nated by a sudden change of wind to the northward, and soon 
afterwards a clear, cool atmosphere succeeded, with the^ wind 
from the north-west for some days. 

Though more or less varied, the summer seasons, as I have 
before remarked, always break up in the above manner, and sub^ 
^de into a cool temperature. Whatever occasions the change 
of wind, whether it be from the land becoming a greater rever- 
berat(»r of the solar heat, arising from the decay of its verdur^ 
and foliage, and so rarefying greatly the superincumbent sti^- 
tum of air, by which the cooler currents from the sea are elicited, 
it is very evident that the [^nomena, described as attending 
such changes of weatjier, result proximately from the ccdlision 
of clouds or strata of vapour differendy electrified as to eadi 
other, or from the electric condition of the clouds being m a mi^ 
nu9 cur plu& state,, as respects the subjacent land and mountains. 
For the better undarst«iding of what takes place during these 
electric collisions, it is necessary to ascertain what respective 
body of clouds v&fhi»(x minus electrified ; or whethw it is the 
highland, or the atmosf^ric stratum impinged against it by 
the Sirocco, which gives or recdves electricity during the resto- 
ration of that equilibrium which ensues* The exp^ments 
which have shewn the negative electric state of the Sirocco, are 
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highly corroborated by the following considerations. In the 
first (dace, as the earth is the centre and source of electricity, a^ 
well as of gravitadon, and over which the form^ fluid must be . 
distributed nearly in an equal manna^, it is not probable that 
my of the prominent parts of the eard^ can ever be long in a 
minuB state, compared with the incumbent atmosphere, wh^ 
not in much motion ; although the land remmning in its naturid 
electric state may present, in certain places, points of attraction 
for the discharge of any clouds or vapour passing over it, mid 
being in a po^tive state of impregnation. The winds from the 
sea fmd the southward seem, however, not to contain suiScient 
electricity to balance that of the land, which they meet with on 
the ncHTthem shores of the Mediterranean, or that of the winds, 
which blow from any extent of hilly land to the northward ; for 
they travel over a surface of water, through which they can re- 
ceive little electric impregnation ; while they become charged 
with mudi humidity, which renders them very ^sceptible of re- 
cdving electricity, wherever it is presented in a comparatively 
positive Qondition. In tracing these winds to the S. and SE., 
they are found traversing boundless plains, hot, sandy, and arid, 
whence no electric fluid can be extricated, nor can they be held 
to contain more than keeps their constituent gasee together. 
Arriving ii| a dry and non-conducting state on the northern 
coasts of Africa, these southerly currents afterwards swe^ over 
the intermediate sea, and soon, from their high temperature, be- 
come charged with humidity, which, from want of electricfluid, 
iffiver gets aoabodied into regular clouds, but the atmosphere 
looha thicky hazy, and muddy ; the sudden appearance of which 
durii^ a northerly wind, is always a sure indication of a change 
to the southward in a short time. Having reached the coasts 
of Italy a&d Greece, and coming in contact with the elevated 
moantai»8) these currunts of vapour assume the form of rc^ar 
clouds; and, ooUeoting, exhilxt the transmission ' of cdeetrie flliid 
to the succeeding currents oS humid air ; which, oftM suddenly 
condensing into rain, rapidly increase the south-easteriy influx 
towards the same pcnnts, and create such a mass ^f negative at. 
mo^ere, that all the grander phenomena of thunder, lightning, 
and torrents of rain, are developed. 

Berides these illustrative instances of the relative electric states 
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oft tlie'iippoiite M^ji^«ei^ra0Kkm)4i-ftfMd^ 

aR^t^.itW )Ml.r. £1m^ rfjiikitb ^bbwblf^Aoiinlb^ 
8b€mfcii4:bft'Mddi6cprln9«h,r)niByibA m^ 
tbea«lriiblfnta«9i|nit^ wkmi ii jy p » i i» tert l tJi^ jitgirfwriyi ffl BWH^ 
at sea, will be in a4^^«tisol|r.f)QiMfl»i«tlteM^^^^ 
anisequence of this ooUisimi will be, a transference of the fluid 
ftroautfaa4WtfaiteitUe adttthi ciB»cafet>rtiPcl<ifc#Mlilig XihithftXx- 
t^Bi^nfiiUKridiEliiQ dkffi«mp»ibMiim0i(l«^i^ii«lMl^^ 
ofitttlieivenMq^ pbtnMnma^^u^lr^Pf/^b^ cjbifir^eiltiMMM>4f6vifi. 
]|eatofriUwr«(bl wya IpMO^f hii^|v|mi^l«»n^ tlrfiMMI|petNlji|^^ 
pMrfd^iatdMuigcfcbfivitid^iafiNrjt«bi@(^<(^ fronbd^po^ii^iM • 
\mm cJiMtiiB iiMi ririititiil teiw»»t»Yaw<jply'-ftQrtwreA.; iftaftAflfartMtt' 
M«thjiiiiMikiulAiiiiMBchgr»c>CT]of»lh^^ tlat^dton- 

tUy maims ikmdaf9ii)motkfit<y)tiAyiifii'*}o^ donr 

(); Aaiii^tiMa^tiMUoiiiM ngf»l>tiiiif ><» liriit^ 
fi {he datftriq AmcI'^b^Iw ^MtiidtttiB^iappMWfifeii 
tolpr ^v^ jfBiii«ftM ^|ndiiiil^wtll«»vieiaot^iM]^^ dbttiwlMft 
thiicip^db (rfctacialauMi yfagi)ifairi lAife ioc^ f rittCMonlatiteiy 
wUb«dattl]l^awMradbel(«iidteitttaiM^^ ... )>.' n* : . .-i i 

As a general observation on,lim\fm^{f£ i^km msieatfiiogyjfiS 
the Mediterranean, it may be inferred, that winds or currents of 

VllKIM^^ J<»l»C«BiinilflLaQ«^i£lEMR«l»«Kte»l,^^ 

tme^^aKgsA':mkkc^k(:sm:\^^i ^ai^btM.A'on the4a■d,^4MdL 
I ^fiiiiilly Imm^Uiy t^uaUm^ m^ jniaihieh/:. 'v^mfmUkpdimmditi 
tkm*) • .. . --. ■ ' : : J'} , . *^** 

JDiMMtgdJNijpgwpd m wUdi JLkave bara iir tlHK«iilMa#saiifcm 

wiAQi»ing lli^ «ft»t9.4»f loaalilm #& tb«tteftip«MMPcovidirfc«D^ 
dityg>fc; due ^niwAlj ^mj^- ^^d>ga tbegr ^^minii^^to JibanfvMiihr 
sajto«i^fu^iter of ids^ AiiNetfoa ;.a3 weU ji«-of oimmrngJiKm ^^ 
cttdfiiiat^ piicticilUftr*pli«e« ^reafikledby tWfialtii»aMl ( 
tioii ^a Ib^ .w«»dfti>«i|diih^ Abfaoepb^rioal imprf^gMtmiaL] 
i Q»^thfr :^ii|g^ »^3;bf se:Q|K^jw^ti«(i hftte mm l trArfip a w h fittg i 
oftM Qoet djEly^ ip ^li^ «<ff^h;tw^^p4 tb(9 iiegU t^ th«:»oii|]maid^) 

of l<»<i,i«itfiiiti» r aii tievte^^ ^f rjlie fiM«^^%iiwl^«t94aptl|i»lt9^. 

widi Ar4PieMhfc9|^r^ ^l¥fl»iiRi^Q|i»t 4^ifiiUoSMIg #«ef^ii^^ «&** 
teiitiofrl<ad»tift^h»^dk^>tWu^ tbg jjHyibyirti iJ^iki^AMiliMrt;. 
visits to different places and anchorages, in dtf^Mmrt seasons of 

1 
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the year, have iwMahed me widi some^penonal observatioas on 
then* ifdpMMvdaaates. I dhiA tlMrefeiie cmckMfe^tlHsnriiiete^ 
wMi* « ftir«<ibitttti#U ttoikM of Buck piaoeB as barf bemace iat^ 
quetttfy^ ttaked^by'tk^iaitfreU*, and \vj sfaipB of Jrar Adtm-' 
xauas^ I twP i U ig ttf a ftitmtf»><ypoftiinity amoce-anpladilail of 
tU9 depttitaiMl of M«ditenweai» topog^ 

Zawl<ifc« Of aH 'the imdiotagea ui the loman wbb^ tfaaft.of 
ZMM4toMBsaeeai»to4)e^tb^»oat«€l^yMeitt pdntof Mdukrily ; 
as^neiilttie and relarxii^ qualities of the SifWQ&are4faem 
grwrtiy yiriifcti by liieiirtnrf finit p aac wi g oygr die«m^eiid^ 
the ktead. in»atvii ako^^ogHeaC tictci^irf' kndoraea isinH 
modMte oaoaeetioli with the poit ; faan whkh ^gg m iiti wrn ^ iii i 
flfaiAiiig of dM wiad firai o«e point te mUdamm qot lkiifa c l 
wilii ^liiy iMiAfeclMQigea of teat or flioiatinvr tt^ 
i i a ha a aro p ttwatoi t ift nij^ ki sttomer, wUflh tli^H 
tlMTo ia ^Pivy liMb honidhy or dew p te dp i ia ta d i The I 
fraa d» K. aai NE. age vety feequeptand ■aft e ritt ag, i 
uewBy aar aa aarfy «> theiiteaaop, at the iiwi biw wtj 
side at flight during the wvm tenaxi of the year* Thiaa aa h n 
ny ia ahu ftm ftoaa any BMJaria. 




iSMai ifawtw.~The next aaehony to tha« of the Boada of 
.ZaaiiL,ip.poiatof beaMrineaa hi the hot «eaian<tf theyaar^k 
daeaaaahaawiiwag^ ofdiiaMJaadytheaacieMtLwcaaKa fieaag. 
bomdedl^the h%h Umd of the island on the west, aodbydaat. 
of daa^ABaasaanai hiflato the eastward, this Mafciaagi- haadie 

>dkiactio«a; wMlatha^oannlaof 
it die dnaiMd, w^ietber diey ase R or A, 
Even when the wind bkiws noaa tka S» ^b^ 
i ; and, from the lands ^md 
and are detoid of wood 4 
f, the i^ipoois ne^er mery damp, or pamwi a Wu by i 
r, Mow aeldo B uy fiom these hm 
than Aaaa the opposffee pomto, wfaenee they avfe ooal, tby , asid - 
1 1 liiiayBg, i» the hot montha. In thediieelMof M-aadtiE^ 
thaae ia aawali 4ww iaad, and «von liHigiiaiK waStor ; ^baftiNaBll aai 
eacteat of mm wmd dry hmi iutetf cMts , diait their i u i uil i t is not 
much to be dreaded. 

JULY— SEPTEMBER I8S8. R 




Digitized by 



Google 



S58 Mr Black on the CKnuOe 

In the north anchorage, howerer, of this iaknd, I should 
think the ^uvia from the lake neftr-the^towil wDuhl/pioTe in- 
sahilirtbds, ft hAng atitensite; ttnd ako nau* to(«hef]Mitt;) ' This 
anchdra^'isB^jdom vmtedf^jr^ktiy of .. f t. -xu 

PoutjtieviHtfr^lat^, that, >6n liieiafyproiich of >ihbs6'4^pe4r- 
anoeft in the air, and thift 6ery eokmr of 'the dod^ iwlrirticpiiedMe 
the earthquakes t^ whieh this island k ^ubjeccy tMe iCenMle inha- 
bitants are sensed with a species of hfiterie cod^ulsionsiyt oaiUed 
tn^^rico; but I have no pe^rsonal knowledge of ^uth Sec- 
tions*. "• > 'I '••( 

Ci^Ad(2s«iwi«''-^udging fron the situation of the cKtettmre 
faafbour lof this island, I am inclined to think it fi mldiec heoltt^y 
andMtti^. The great height and extent ^' stmibnitit nltrfwe 
on the one side^ ofvr' which the ndod oomeanaadf 6»waram ibmb, 
when itbtow^ifi^that dlreodoiiyttlie lolwrnid sniaUieEitmil^fiJabd 
acroi^irhii^the'diraoealHis ohly. to prasbirfore'Jt^rQQphefttbe 
pott,^ and die gfdat (soope of sebr orer id^k the. so^titelrlj wiMls 
preiiiottsfy tniVel$ cfcmstitiite, however, sgbomi df ipsntof wrogthjscpf 
constdemtion, andK:tafatiffb8bliH9s< the otherrfflefan;w(bfto'al^ii- 
tages. The BtagtiBUthemi fa£^Aei<haA3omtf 
bridge, nftust^ bendes^ piove a source of iniasniate^efflMti^tto 
die crews of these' arraseb of a stnaller elass that: refit jQh^t^ipnd 
careen. * I baow seen th^ first onset o£ (the ^oocDi downribfittmr- 
bour Taise dm tbentodiefter Jsn -. degfioest, T^Htrfoutbf^a^ J^i^ 
m pftssing over the island of vZaaiey isiinii^ ^ii«reas«dii^ y^- 
peratore ionl drynebsi dtndng. the i^raniler; sesi^iijfc ^mftM-l^e 
wii^eott is tb^r^ ren^red itddec, jk( moti«i9rQrnm#^. / , W^^ 
refannig<8£i windb iidry (rftto pcodn^ aevfel«u«ilil«H^%i §^{^ 
cially i£c^ windsihavepn^ousljptevatledt. o ^n V uhma' 

Oorfu^^'JJ^aBih^mk anchorage where a. good 4^ ^{fe^^^ioc- 
cunln die hot months; and I baive witnsssediils j^mRidm$s^(fpr 
sev«ml ymni. Imtfaisiseason ^ vibda>ar^itisbte ^^rnkm ^- 
vwl^ iuid at Ki^^'lfae.dem ai»igateri% ^isMyMeg^ub^f^f^ 
the'iwiids bbwyiit oniijr./eAsiiyJbe draenlod^ A«m) d^e^ jIlitiHl^vof 
the suffoundiiiigloddities, ihatttbejriwil miii»'Mom&gi exhala- 
tions. To the NW., and in the line of HtmugB^ttXx^aXmk of 

* Pouqueville, Voyages en Grece, tom« iii. chap. 101. 
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the iriandy there k a good deal of wpod^ j^w^.ppnd^pf atag- 
iian**if^tttyKa«ii«twiie.«iaPBJw, A^ ^l^i»tenoflp^ftlW l»#i^. in 
hbTwei^ryftoiimifgive^^.m^terip^ iA9>i^ii§^rt^t^ev¥rw4^ fas- 
sing over their aiH'filcegM. UUiei^bo^e i^aW>f^4ife^tia^'*^t^^ 
thaflned^b^Sto id jdieifngU Aea«be^itbe QiM^JiHU-f^ri^/Wf}, J^ l^ve 
(^bea(pclrofived«i)be«ii]e. tHaA .«io^L j aM)l9pfu>yif)gr!|h%fi];ttf;.o£ 
thei ei^ MM Wj r Jbtoeege»j. <wfaiahi >I> ibfryp eis^pwi/ew>€d.tt.?^?ptr^j|{al, 

) >!iAsrtii/tfid(f7to^tfiyiar0^(of'4)#8ekiviibr^^ imiHT'^iHiMk^ 
with marsh vapour, it is difficult to say whet|)er they^^^tt h^ 
suddenly repressing the perspiration, from their being chained 
wkb h n mi d ky v > aodr tof a cribtiTidly loir deiiipecati}!^^ ^i J^>> de- 
flrenitigtAriimpairibgttifaeiieriirouBeiiftrgieB.ib thgjsawM^imeHftftF 
Mithe Siroboo ^des;>. or whether 4htfy^ miy leten ^ft&niBi^xixi 
bo«k «mys<ai theiaiamal* ^ijustam. It ia, /moteoviiry^^cH kilDiai» 

4teii^g(pwbefln«kviea«i^a»of (the fandy>iuieaBft0ailJe3Q)wtto(eA(fiMi 
M^mrii&^gQt, >dnei:tb& exnleraeiiit ofiopfhotri^ ;>tifl6b>lAa()e 
p«r^8ttki^ttcada*bed^'tbBt/it8ddva«im(iarithi3t^!^^ 
decAireA'bf ByniptiMais<oi'tiihaindQdMd<depM^ Xbewiare 
gyhcDpe,! sudden fsdlui^ of tauteularidtreogAh^. land distuchuMee 
bf>che^to t iM ati» gftandtioBs;riyAhr>tbet in|n ^ l^ ^ Qi^dt^nyA- 

' M«uiie,^Hroih*tber|irmit»^di^ 0^^ ttte^osnganaiiailDotid^^slt^r 
ttHilimilalie'^ The' wtyvuittio JKote ;0fl ) difa laoviagv.pdwera is 4^ 
§^iHr^ &i'ldie*|)fiilclr of Jthe durfiuie,^ and 'the ^deprtesadt^state of 
th^ ]M](se:'> '^ttrihg ihef sollinihrs'int whichMLhave nMeNGepers 
^¥at^Ht arthts^-anohcnnige, >60utbaAraad*SBJ wfaub-^KxmfPed 
bf lay, %ftd>iat night it t was either' eaim • wtih'hdaTy Aemis or 
«l§e irt^iif laiid'^ifeeze) {^omrssed icrf* ^ q^udi^s :db<^T«/»teQ- 
tioned. The othk loeaMtiesof Corfu^^afliiMfseriluilavouf^ 
possess no entire exception from the unhealthy impregnations 
whfek'thi»^ iiii^)irt' to wind^' amvin^ at dieaaiih^iMgeiv u&cmi 
the^Mibranit th^^catmot he kriy^cool ie« hMze^liyiday in 
th^ atiffimM* mdalhs') astbe exrpanse of siea id onlyisewtofWtles 
MtWeen^^hif iblaMl' oM > the b»e «Ml^paiebfdjMiA(lfiiA.It>«aia, 
wMbI ike^^eatest sMh»ttf sehi»<kwii)ibetchaMid,^1viMv^ 
iti A/SBl^oiid^sdrtJMrijilidirretibn^ f^^ta^^^oMAyffteaaHim^mmmy 
moisl;'aild>ttia«ingJi 1 . -.. r- « . . i ^ // y -n /! 

The change of the season, however, changes the influence of 
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locality on the winds of the place, as it doe« on those of other 
places. Fai:,$ii^mwths in. the yeari ihe^mow.a^^.g^gjmUQ 
moumaviis of AlbQi^a u , a fhiitful souj:<hs pf cd4,aiKl i^iH^re 
to the wJAd4 si^4^piog over theia ; . andi tih^refbre^ dn Uie ^arly 
part of amnmer (in April aw} May) a •^hAHg.c <rf i mvA fww* ih» 
S.S£« op SW^ to,<;he.directi(ra of tbes^ tn^io^aioe^ isiaM^ende^ 
with a sud^n apd gi^t. (k^preoieQt of. Utmi^aMx^i ,wlHi9u« 
contrary effect as ramarkably obta^ on a mv^pm of' die prknr> 
phenomeqa. The chief compUiat%]?e8iJtHi^.fi^mi^u^i«bi»lg0» 
of wind^ are cfOavrhal and muieousr.a£^ion%» whH^, ap§<>q0ilte 
endemical in such- seasons. Wheathe snow isnffieltody jth^a 
breeze from the mountains would be not only war«i^« but^diy i' 
but as seven miles of water intervene, the breeze always gains a 
degree .oC humidity before it arrives at the.^mch(iragie.o'IT]idse 
easterly winds are^ however, not frequ^t duriagjfcheilu)tjmandis^ 
but if the^ gently pravfttl, in the evenii^ Aihaaie^cPtiDatty^asttlmi 
down on ibe Iqps and shoulders of these iwumtajnay ocnwrnad 
by the r^erbevaUon from their heated ;»u£iocs pnevicDtfaig^ithci 
dqjoskioac^ dew from tbe>hiunid stoata of the iooumfaentiae^ 
mosphere. . < j. = 

' • * ' i 

Ithaca,"^S%y» is a good anchocage in ihebbteeiisDn^; lor 
though the island is sterile, it is dry, and possesses few or. no 
soarces of hnrtful exhalations. 

wdfcamonia.— The. whole, coast abpat4<M^loi^bi^.aiid tbe^ 
mouth, of the ancient Achelous, is v^y imbealtjtiy^ eipeisiatty^ 
during the auJtumnal months; as the; mtitshy.«ndik»vJaiid$ uk 
this diluvial region are an exteoM^e bed f^PQ. t^ifpfo^unUon. 
of noxious exhala^ns ; and I ivoiild i;ecmm»t»d j)le ii¥e^)aiti>-^ 
anoboi: by n^ht nem* this coast in that. season of tbe^y^nr^ n^^ 
May 18^ a gpod deal of .fever mude ilS(a{qMnui(»tonithia 
coast,, and which was de^daredttotbe ef the typhoid) variotyH jIt • 
was commpnicated to one of rOnri^H^s^of w6r«<: lKhetlMCki]|pe: 
disease was sc^ly to be fittributed Co the > marsh 'esjialationfi^' or 
partly po^ the di^tiUi^tiw and mi^e^yjvvbiefew^nei spread avfir the 
neig^ibourhpod after the fall of IVfissolom^^^ I^ hane not beep 
able to deteroiine, 

The high land of Albania moderates the sultry and oppres- 
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sive quality of the Sirocco at Corfu; though, while it blows, 
the atmosphere by day is hazy, streaked^ and disturbed ; and 
by night, it' is often clear ftx)tti the de|x)B!tiort -of dew, if calm, 
or the air is beset with light and regular clouds, which are' again 
conveited into haze, by the next day''s son. It is late ih the 
spring befoi^e die* high land ih northern Orei^e ^ts suflldently 
heated to make the kmd' breeze ifeel warm^ or even temperate ; 
and I *bdvfe'seebfk)m* Corfu, m the beginmng of Jtitie, the 
whole range of Pitidud deeply coated* witTi snow. ' As suttitner 
adHrancedi ri^tdndsget light andtttriable, and are accom j^ani'ed 
by a Wartti' and sultry sky in the day time, A)lk>wed liy heavy 
dewy atinglM. -.•.;>.• i .. - 

>im the Glt^' lo^'jfofoA^Aitf^' anciently Laconta,dui^ng the 
suantottF^the breteze sets up tthe golf in 1!be mottoing, and dies 
9m^ towowfen^ht; hnd J' have never vet4fied;thei^ffe(st9*6ratty 
nialarioas'wiads at night, ev^eii when they regtilarly ^t ih'frmn 
tbcj Iqaid^ in the months df August add September. ♦' One of out 
sl#op8 af ivar, hoii^evtsr, e^tperienced ^ good dtel of ^verin this 
gulf in the autumn of 1825. 

The inhabitants of the neighbouring parts of Laconia are 
mu^h stdogeet tft boils and ulcers at this season of the year, and 
tfaey'geiierally looked unhealthy. 

Cerigo is a high lying island, and is well exposed to the winds 
in' kll^dkeedonB* - I found fevers, however, here verypreva^ 
lent in August 1885; but the disease' wats principally among 
th« Oreek'^K^diets. < The inhabitants, in the absence of ^1 ma- 
laritMis 'ground',' av^ribntfe their attacks of fever to changes of 
wkid; ^from the IMmAi ' tx> ^e! southwa^rd. In Fort St Nicdo the 
t0sifetmwe'^kd85\ and the bvee^se fdkwed the oourse of the 
san'in the middle ofthe above month ; though at sea the i^inds 
wAe iMK&x^ to <me point. Remittents and agaes continued 
ta prevflil hei«e in the latterpart of the above year, even towards 
the iiMrior Hrf^ tb^ isiand. Tins sidcness was more remark, 
abl^ as dieve ig iKin observable source (^miffisma, the firurface be- 
ing dty; and- Aree fttm Wood^-and the above diangen^bf wind 
from one point opposite to another, b^g the only concomitant 
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meteorologic phenomenon. The season broke up rather early 
this year by ihunder storinsi * ♦ . ./ .j 

I have, observed, on arriving in ifte Gsxit oF '^cipoti ai ifto- 
mania^ in the winter and spring seasons, irom llllalta, a greai^ de- 
pression of temperature, with a continuance of the same noi*Bfi*er- 
]y \vind^, owing in some measure to the anchorage bein^ com- 
pletely surrounded with 5nowy ixrountfuns. TiTie winds passing 
iy>time, become . saturated with TjiimiiSty, 
that tenjperature in vhictj the taijge from 
)n to Xh^ dew point is vety limited^ viz. bel 
is humidity is easily preicipitated/ ' 
sited the site of the famous lake of^lLenia,* 
>f the gulf,' I cannot say whether the Bty- 
dra »nake, whose numerous heads HeVcules repeatedly ciit off, 
y^t exists under tfte less palpable form of tfce nolesft vehoniidus 
fniasma; ^ but t should thint, from local appeararicies,' ^liat'eVeii 
Hercules hinuelt might y§t find enougti to coinKat- wiW the'^dfc- 
mon of the place. \ ' * >-.)n.. A, . 

' ^t* i/ii) there, are inany ^urces^bf febriflc mfias^^t^;' 'bAt 
wlien. the winds blow from the northward, they btily 'l!ravers6 
t^e promontqry of th^ high and dry land, whicfr fohld^^fh^' eiifet 
shore of the harbopr. TJ*6 th^ south (rf the anchbrag^, 'hbAn^eVer; 
there is a good deal of low and marshy land, over whicn a fog, 
morning and evening, in calm weather, gerleralty rests ; ' ^d 
from winch the occasional breezes must arrive, charged with 
fnuch exhalation. In the same southerly directions Ith^re are 
some hot sulphureous springs, which, ^'hatev^r'idfi^ ihfld^nce 
may really be, are carefully avoided, as hot>bed^ 8t diikhfe^^i* W 
the inhabitants. Jt is well known thai si^toiM^'liit^^^^W 
times severely in this island ; and the anaents seem^ tol^ave 
been aware of the insalubrity of the part mention^, tot itfl the 
ruin3 of antiquity are found to the noilhward, oi* on the mbre 
elevated land. In the autumn of 1824, a fevei* bYoke dut, mA 
carried off a great many of the inhabitants. It was .^i3 to have 
been brought from Candia by some Greek refii^feg'j iVko^iiiiil- 
cipally fell a sacrifice to it. I was told by a Mifiote, fof they 
have no medical man on the island, that those wh6se sickness 
was followed by an ague generally recovered. 
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In May 1826, I found a good deal of fever among the Greek 
troops at Athens ; but there were sufficient c£^uses productive of 
suiji i^isl^in^p ^M^<^g ^heip, without the aid oif an^ malf^us 
breezes from t^^e ipaarshv Cephissus, or ttie swamps in the course 
of tJ^^ Ilyssus, tqyr^ds the Pireus. . 

At i$W^93«drt)^wmters are generally temperate, and the low- 
est^ ppint 9f jij:ie ihermometer observed by me, during the season 
of 1826-7, by j^ightjas well as by daj 
was nof below 41° ; between which 
were, howeven .many vicissitudes, |pc 
p^ratur& ThjB clian^s q{ feather a 



*Xiie influ^n^ of locfdity ,i^ also^ r 



wind^ haying pot mi^b.of the^ cl^aracter of th^ Sirocco, and the 
a^n^psphctre^ at the time, not being h^y, nop ^conlipanied by 
tb^ p^i^tiops, which are felt during a Sirocco on t^e coasts pf 
Italy and Greece. As a general observation on the winter sea- 
son of the year, there is less variation in the temperature and 
b]i;grometry qf the air than to the westward. The w^t points 
aj^^^u^-w^st and west, and the difference of temperature be- 
tui^een.'SQUtb-^t and, north israt tim^s considerable. At the 
g|re^1;^^jt.depre^iQn of t^paperature, ^ataiprhal complaints prevail- 
e^^^^j^^Kr^/^t^P^^' f^ V^H as oa board, an^ were attended, in 
Ifu^py. ^^s, witlf much fever. The winds were then north-east 
ai:f|l,,ef^st,;i^ which direction the land in the distance was covered 

^Vi ^fi ip^oBth of pctpbear 1824, while viriting the coasts of 
J^^^M^n^Vf wdi b^ng off the Troades, i 
^Cj^ j^ij^e^an^ aqiong the crew pf tl 
l^jlp^ftjtrilji^te tiiem^ to locaj influena 
lUp^ are )ow and extensive, and at a 
b^ji i^ the iparshy cojurse of the Scanu 
Qity <^ the rui^s, aod more to the interi 

lud^ CQi^^ of the Simois; both of which are very probable sources 
of febrjiic exhalations. The average temperature in the above 
mo^il^ on thi^ jgiart of the coast was 69° on the main d^k^ and 
the weather .was in general pleasant. 

The south and south-east shores of Sicily are liaUe to great 
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vicissitudes; and the Sil^x^pg^ there is mucb eomfdained of by all 
trav€tllers. , , , „,v .,,.,. . .. .. ^,,», ...fij iv^tlv/ ctrtftvyiiji- 

It is needless ,tp,^pi^k,. of. ^h^,'be^lUifl6kiM^(faB^^ 
J^ajples, the refr^ug^u^^y^pf »»hi^4ftj^^ dbbtriBS- 

markable vicissitudqstof dimat^; m'i^i^ik^i^fi^i&tt^t^nl^baa^ 
of wind from off the «ea ^ t^e ^p4i5.Fh»fe>W»lagaM^anmteiiafly 
modified by the win^StPwpepi^ R^m jberAppifeijpefi bAeoif^ 
vered with snow» Qif.rey;ef]t^atiAC;tb^(h^'>c£adybiiifira 

Jffl/to is perhaps &s freie^ Qs,,|i^|Sit4ii||^ii^libciiMBdit4n^ 
nean from tervestnal source jc^ uolp^lt^im^; itaiid)N^ellfcii>* 
joys a happy, iyiinupitQ' frppi-jthe iiiji^dfoMS/^eets^wsidtk^ fitebi 
changes of wind, being s«tu^^r^Q)da^ Pf^b;^idfi^iandvlBi|ii^jit^ 
SiroccQ Windsi an^e^^orat:^ by \h^^ i?ri^ tT^^mgithe[ka^Sas»6( 
the island. . In winter the, pwtb^riy <^in49('«r^aliRa3fE:Toi]<clclE«d' 
more temperate, by, thi^i^.pr^yip^ftf«epagelov*rjfche4i*i^ 
sea, after they I^v^tb^ ^(^ a^yf^ «(£ £ttfO|iq;ni«hi^eaalttQg 
the southw^cji of Q^r^q^e^.thiQii^.iciAds r9im>ttfattntt^kEtitalibtia«r 
on^nai, frigidity* Th^^oj^^iet r^uitai^)blamtin(li]tt{la$teir|i^^ 
oif sqmni^ j,^ j^fljifthfp^^wigiSs #*^|:wlft<Ji JfJte,3aiidflKrtg««d 
diry on the soulh shores of frreece. ^ I have^ seen, in MfsUi^iv 
fall of hail stones on the island, about an inch in depth ; and at 
this time of the yea]V-tb£^\wUids'6ftBn^ Arctti their great and fre- 
quent changes, losetl^^ di^4^Clii^^/^b^«9k^l»r tbc^fodtb. 
east, or Sirocco, ha» been foi^d ^Ipii^y^ <^d:aiKi,fiffiti9'^»ditb^ 
westerly and soutb-we$t^y..wix»d$;i^E^eirimiUjwmvfi^^ 
these anom4lies ariaii^g fijrpm th^ fyeq^ni^ ^aig^^^tcsisaj^iMb^, 
wards and forwards t^P 9^)^ li^cH^itif^^nioq^lM^ 

4^^^.— Thou^ the plague iiagM^ ^ y m flim aft Mfe t h iy p i acc; ^ 
yet its na,t^ral situ^uion k^£^it hee^^om ^^i.^^idtfraift ^aufli^ 
of sickness^, and; it J^y \m reckiqned a h^tkyif^ie^^J^imgi^i 
the high land to tl^e southward ,tei9ip0?i0|^4bet'beiitr7a[ti4iidil^ 
ness of t^e winds, of the desert ^ wiMbtliemc&DmiiealV' 
through np^h tp we$t» are damp <Hr &gg}! i<tthteaMtfciyr>i|jtfi^ 

sop.. _ ... .,.,.» J .1 > .,,- jt-.j'^nJro 

In August ISMf m interestiBg €0iptiid«9d8iMbtovBC|aritke«lp^ 
petu^nce of nineteen cases of febrile ccmmiotion and a sudden - 
change of wind, took place off Bona^ in. the SuvyMtis frigate. 
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The prevk>a» wnul^ for some dstys hsLdheen moist, and from the 
northward, when they were interrupted for two hours by a string 
fiii^Kfio^^KMiih^^b^ ti^oi^i^tifpMitm'^H^d'^^so/ari^ 

ftiosrjimermgfiltttae^' ^itidit ^vi!^ <t%^' Sif'6(^co!,'' i&i HJi^y "dis- 
appsaiM iwawsbW^tiiuH *^3^ *e'us^'6r'^ntle Uepte&h^^ 
iriliilAej^[A*ly^fiK45i^in^'c4ftiigfe^^^ ^\''' 

Towards the east point of the northern coast of Africa,, the 
«ani»ibd/itbdli@«e« 4ft^i^r)U^^^ tFfe l^eaite^r^neam^^'s^h^ g^^ 
ffiBj^lr,^olm«h . h#«y ' iirtt td (hi afm6sj:)fie^e. ' ' At 'Alexandria, 
jtiO^ t^'bMwetat^Wtliy^S.V^artii lincf dr^^l have seen the 
finej^lpaivbndQal7M&abd«'b^t& a^coni^lete haze, and partially 
dbifnukaiiiieifcUQi '- i>fin^ kippb^ tlie'ha^^ kro^ fit)nx the hu- 
tKMblyiev^nftbd fronhf th^ skalleictentW '^si^ '^hd t^e course 
6^ the/lGiBi; jbiiti#fiding^)o^nitUr 6f fellow sand collected on se- 
^nfe^id9ed;ptpot&of die sMp, t was ^x>nr conviilc^ of the true 
naMo^Iofftiid fditnotneHtm. A diange of wind, at Alexandria, in 
lyi^riiaryaMerfnMa'thcNEJtdSWl^ d., produced an in- 
«m^DdfI)dK.teinfieitture from bC^ioiWl btfng jfeO degrees ip 
«i?idigi.A fu ,u . w. * ■ '♦ -:^v'?,-tu(:.: ,--^-i^ ■- 

rfCdi^gyvb n-iKkiiple^^ M^tx^ fti^^e^t^^t^ of tli^'cBinate of the 
Mfedil2!eraEnean,ta»>cOii«teeted ^ftjfi • tie^ffi and the develope'ment 
o£. 4i^6nev' itcvwdtUd^be^l^^^ftitieb^ fo'i^r to aii extensive set of 
gokid(>^giBliBi^^uai(i^tb> IM»g^rmu*S an oil^e of the diseases 
whidbiaffiictitiiaiaHioa^ tetibi)^ il^hkbhS^ shor^^ sis wellas 
thofie which seafaring people and strangers experience. Bu( as 
ii3i»dkfsakeaBbmt^b»3f^^ tlie Cippdr^tiitfes b^the late 

aj^luK) iOmjpk99diag ftk^t^h pttifesses bnly to d^tdil the'spnple 
imtfpinlqgical ptieMmietia whidt c^e' tttiAet his pbsi^rvatipn ; 
an^lh^ifew^iDduotkiifii Whkh He has'drateh, inay serve to illus- 
t]3lritbe(iA)i»'dbyl0t» cotmectibild between 'healtli'and'c|[mate. 
In^f^yia^OMtAktdH tt> the polibr, ther eilitbr %'^^ 'ifa'ough^' to 
contribute scnne facts to metecnxdo^cal science^ as weU as ^ fi^« 
fil.tjbe)iiiipf»«dfWiriio»of'bt)e, ^f wttoin aHSeetioli^ mjj^t^ruly 

" Int^er." 
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ObBertalkmn im the Arhorhatkms In Dendritic Calcedony^ or 
Mbc/mSt&ne. By Ao. BuoNGNiAnt * • ■ 

1^ OH a long timcj those irregular filai^n^s ob^v^ i^. t;lie 
varieties of a^te commonly called Moas^ Agptes^ wefcjl^evecj to 
be confervfE. Daubentpn was the ^rst who iDa(|e (If5\qwi>, I>is 
opinion on thig subject f ; and while he admitted. th^*-a|r,b9rJ;?a^ 
tions of agates to be mere infiltratwpns, he though f, ^^ dUtji^- 
guished in pertain moss agates re^ v^get^blee^ .^'^d^ip. RW^^*)^ 
conferyae. an^ mosses. The figures Mfhich he ha^ jpujjljusl^^ii ,pf 
these objects are to6 , imperfect to enable ..ij§ jtjQ,fQrija,^j^ 0^ 
respectjuj^ "the fonn's which he inte;i4e^ ^pjq \\^^ 

I be^ii able to fiod any thing resembling them /imp^g^hp fP«H- 
mens preserved either in the. old collection cil'jlj^ 

•icpiieift^wihg ^Akse^tiovcoi taiobliiL- ston^ dcctit in tny Sy^teni of Mme- 

^ The dendritic calcedonies, or mocha-stones, are much prMM.^0n»»£ta- 
tals^onps.. Th^e axhori^tioifs, aji already menUonei^^w, bjftc^.jjrpiypj fir 
greeik. 'tlie olack as the most common, and most distinct : t^e red, on the 
confchtfy, aif* tarer, and are le^ distinct, and are named coraltines, from the re- 
seniticiioe bf tke dendritic d^linesti^nir to ^dnd^'^nd Ihe ^r^ett ate tttr^, and 
mu^ .^tifil^meil* These . vthpn»$iUmB ^ipeur 1 in some . cases' to bb otHug to- 
iron^ in others to manganese, irop^ and miflen^ ^^ i^fi^ivi^ Vop. l^Al, 
Daubenton, and lately Lenz, Blumenbach, and Dr MacCullocJi, maintain 
thatitttoiy 6fthttn^ai^ Of irtttl6 vegetable n^ure." 'Jyeutenrf says, ihat if the 
plants 'otntdtied in. ealcedoWy ai?e esltfdcted,' h»k th^ tta^ehta^ibttrini'tm 
burning $#ax»al, AbituminMu smell is esfaaitd;4«d tlFoHiMoM maittfaitig,^tb<tt 
calce4oW^^I?fitoies.CQiM»iiwb3;ow»ai^gPW»iWW«»f» i- - , - . ^ nw- . 

'' Lenz a£&rms, that the calcedony found in the axp^gdaloid of X>eiq:ppot9 
contd^ musd of different kinds, such as Lichen rangiferi^us, Cc^nfervs, Byssly 
m&fStytJ And Bknnenbach says, in a letter to Barttfi Vbn l^bli; that'though 
he M* hitherto' disbelieved the oceuzrence of r^getal^ bo^e^ln ^e dendritic 
yari^(^,pf .^aj/^e^p^y ;iaai^ moeha^tonft, he muflt. tmif udmil tet ilj 4du 
sometimes contain phmts, apparently of the ualure of Qonfsipqu Me '9b#^^ 
these m siHScimens from Icdand and Catharinenburg. The same celebrated 
nat^ttaUst ^Kiaintaihs, that he fbund, ^in the interior of an ag&te^ the fructifica. 
tiionjtkanUiiknCMni flttiit^ tomeirhat iresembBng tbe Spargankkn ef^dlum. Br 
MacCtOlf^) ^^c^xwmMng aev^ralhimdited? spsdineM nfinbdtaMlbo&ei, H of 
opinion that they contain.cryptogamous plants. This opinion, however, still 
remains very improbable.*'— «/am«so»»*9 Miiverdlopp^ foL ii. 

t Memoires de PAcademie des Sciences 1782, p. 0^* 
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Plantes, orxin that of the Academie des Sciences. As to the 
confervoid^ j^a^e|^t;s, v^. gnpat. n^^^W^ oS ,q??pim,e»s, ju-«^«t^tb^3W^ 
which have the appearance of tho§e,%uv^ l^j; Daul^^o^^^ lX$t 
we shall presently see what opinion is to be formed respecting 



authoi:, yiho ha$ ^either publi$he4 a.d^aik4. desGrif>t»qii.ppr 
figures of the vegetables which he thought he had distinguished 
in these calcedonies. 

The same opinion has been supported by Dr MacCullqch f ,' 
who alleges that calcedonies contain airborizatiQns of twa.lcind% 
the one arising from the presence of vegetaUes^theotherforaiied 
by mineral infiltratkms. He asserts that these two kixids m^y 
be distinguished both by their external characters and by their 
chemical nature, the former always becoming black when bculed 
in sulf^uric 3cid, whiie U)a others retain th^r oiigisal dbamotery 
and prQduiQ&at aligfat) effttvesoence. The some naturalist says he 
sometimes observed articulations in these filaments ; but unfor- 
tunately the'figures which he ha$ given of these olg^ts are not 
sufficiently, ^olargedv .and are consequently insufficiepi* . If i!e-i 
fereiHx;,be made to ihese %ureS) it is. certainly difficult tovefiMe 
adinittiBg iirsome0f them portions of vegetables even more tam- 
plicated than confervse, such as Jungermannise. But these in- 
filtrations sometimes emylate the external forms ol* a vegetable 
to sficb. a degree, th»t ape must be well acquaiqted with tbo 
plaoLte jgI tbese fiunilies not to be deceived with respect to diem.^ 

• Annals of Philosophy, 1814, vol i. p. 217. 

t Geological Transactions, Ist series, vol ii. p. 510. 
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AQxious, tbat^rc^ .tp a«»u?»»«nys^lf of the oiBture «rf these al- 

leo$, bat vfUh Aiaici'd ieXooUefitt e^icfoseape; bf ^WoU^; bowrver, 
I onlyeiopkfyed -the' lorn im^nifying powef srof Atnu SOx^ nbout 
100{dvwal6RS4. In .moire e^m^ the l;rAnq)af!^oy<0f ttbeqei«ig^;e8 
f#aUed mei t(M9ee d^linctlyv at leost M^tea^n* .poiol^^^ dis- 
pofijtig^ ^the fii^pmAt8r^d.Iri9/)4Mii.ena|ld0^ lt9i ^swf^iiiQil^elf, 
mH.only: th#t tbi^y. had n0ne of 4>e dMurftcters* ^ yjdaol^ q£ rtbe 
faioUy qf Qoa£Qry^9!or (^t aoy ^hsr pluot^ JMit tikallkttiti9y\09^m 
firc^iU^d/chariicters whishpi»)VQd them 10 betmesn^iiifiltii^oiis, 
find not^\?egeli$We8., lUave repfceeaM, in figp^ 7 and 8:oi* 
PiliteJ, of rtiy. !w(»k coa I^owil J*Ulii«, the; t^»j<> fomq^rwder 

rig.,,7 4x»w84te4ifp0(sUiqft .whiqbit^^.t^i^w^H^lihlltiotA ^^e 

which. are very irix'sular^aa ;tOt their .8ize.andf'«MQde.o|t;j[^^^^ 
art y wriouily biilged. Thtey are preflty idistin^y d^gn^^M^th- 
oat any nebulo^ty around them, and appeals focioedhgr knotty 
oiAtter^of )E^i4m'l^hil9w«h/po)iHi^9 fiHmg nw»e^u»/iiUifo^ and 
liir^iltoiwciliJa^v'CJyilitHbij^^edr^ oTcfer^iijhiJ^ wte|^y. 

TteaeinfiUratioBd lir^yery often in*^M)|irliyi^^ W^mit 

pfeoludesall idea of arcpnferVoid plio|:,'sinfQekiiiithe»t0^Jjf,o«i9e6^in 
.wbieb .fiimilltf aiNi9totpM«e& ^m /^mi^iog* jtbe .^<X)9l^rjvee(|Trihey 
^¥e rise . to a v^ irveguiar < Q(^M*^W i^.in tb^ J:fy^;lxit^iony 
txrtoa'nibdecf r^tkmiation, iri^oWriitf i9^%n^^bul)V^^<dis. 
^oi irorn tbut of ^ thie3e< i nfiitraticm^^ aiic(^NStH^b> asHw («l^«ef9r«d\ in 
the.^onjtigaU^ piarticulariy in idle Slffgtim»^^^900smmfnTSbe 
onlyplitlfs I know^ wfooAe^ivtegM^r' lttMa%9«ii9N^/r99e«^]|8yin 
9ome refepeetfs thoite pitesenied by the^§kWiQti m ^w^k^^^e 
in^he genu^ Bhizowmrpha^ a g^Ud iwhteh, intni^other (SeipH^ 
hjAs^y resemblmioe to the infiltration c^i^tee^i / '^ ^ttul, 
I Th^ brawa itifiUmti^s eve the lOfel; ^jroqpimifl^ ib«AflhfiGinost 
9itnarhlibIe^ojft^«icixMmi'(rf tJttka^ ttbeir 

FoflevftMlVQGe^^a&^vsi'Si^bty ^to>€<nferva9^*ittKirilbe>^n'atat4nfil^ 
ti(ms..6A^e nMitter^ iirhich.ianil9 tJidiOt ^i9^a]?»ii»odiv7tfaii»ier 
than that of the brown infiltrations, so that it has, as it were, 
tinged the calcedony to scxne distance from the small canals in 
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which t^ - infiltration * has beet) fof imed. ' ' 'WhiO'e is also d way s 
seeny <in itbei middle df t the > filamettls^ a' tti^re t^{^a«|O0 ''li^ pro- 
^ufted-bytatmatter of a'deeper gr^ti?. j l^bisc^^vq^at^^la're. 
prcHPeat^ohe sfOUiU icaM^ itself whdch tuatrerst^ft the eak^d^nyv It 
is irregulaity bulgedjac intetitaby and the ^eeAi^' Hebukitnty, 
fc^iQoed by th^ inffitmi^A o^' the dok^irhlg «ub^tice in the 
sliMie itsidtf'^' h^s foltotred all the irregirf^tiei^ of 1M9 cmial: ' 

'i^e ididrci or lelstshttiear o^ stroDgly moifemiHated foim o^ the^ 
intltratie«i6>' and theiir greater 'or less opacity j' appeaar t^ depend 
upon ^le extent Kif ibese canals^and the qnaniity of colouring 
matter which wafe contained by them. ' The aspect of these in- 
filtrations atso>9 tht^ frequent attmstomoses whiich they^fernf, 'Stid 
their irf egulcirity, pr^ckide) aill idea/ of vegetaUe^JOiigln; ^me 
gelatinotcd and' tr^^oid plants, stfch i^>the.£i7i«Xre^y<il/^o- 
^^t^^t. Ihdve-^4ieii4irart'Of 4bis'^p<?at^ lil^y nf^^tili'^-. 

feet*tMBifilani&fitli^'dMd>Mias«6lAo^^ wck doi^^x- 

atniMllon with thq liiicrDscop^ onaUb tts todeteet attjf' aiydli^; 
for^ i^ith a AwBgnilfyfeg power fendh as <ba* whieh we> employed, 
these plands pi^esentdd thamcters 4pf ' ^truckire whrcb immedkte- 
iydisKni^nisbted tbear^' ■ - Ji i . ^ ..-•.'. "■ ^ *• 

These two^fdfn^s t)f infiknctton ai^e thdsewliidikreyjf most 
frequi^ ookiivenee m moss agHtefir* ' T-httve^ observed lOiodier 
' IB ft part of a E^ee ^llcd with brdwn iiffihmtionid, which left 
scaiie'doiibls^on my n^^ as to its origin J It' presents a^rtgu- 
larity in'd^ filament* irf whi^ it isccjtfffpcftedv and iti- their mode 
c^ ^viision^ wfaM) pr^ty di«tinetly suggests the Idea of sereral 
oonfervaev ^nd;* jn^ pani<m)9r, of ^certain qpec&es of the gemts 
JdifmgfiAv^'^h fti^iiS. ob^ot^^^ It' is, however, ipoMible^ that 
it may^be ii^iiigt^ctee liian a more regulw* sftfikratjon, piodu- 
ced«by-ingryia»0fit^'«nd regalarlj ramified tanalsi What «rould 
imih3«e^ me^ to thj^ki so, is the iliode of distribution crf^ the opaque 
ta^mt toward the cientre of the filam^Hs. In- the coirfbrrmd 
plants, to which ^tbese filaments might be compared, the gra- 
nular ielnd cobnir^ opaqoe niatter fills the whole cavttyof a thin 
add ' ittembnuiotiq jtdbe^ Q^be trakispatent pcrt^^iidiidi is desti- 
toli^iof ftfais:gramilar miMnr, tberofogie formdiM the-^dgbirJbift a 
narrbwi bcitfder,^pi»ckieed i>y the wtall of the tube; R^re, on the 

* Ljngbye, Tent. Hjdroph. Bmicfle, tab. xxv. fig. b1 
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contrary, the opaque matter occupies a narrow central line, 
which appears to be the canal itself by wbidi the cok>urin^ 
substance has peft^^^l^ ; aM itl^Muiki^^iMsi' d^ftri^ MiMM 
there occurs a seifnitrdnsqparefit Mlj^^ )th\!itWWi!k^ than m mem- 
branpus tube would be,, 
filtratioi^s, ,tobe the r« 
matter into the very su 
its greater resemblance 
nion that i^ is a mere ii 
have made, have not, a 
donies well characteris 
group of Confervae or h 
As to the mode of foi 
rior of calcedony^' it foi 
it ; and I leave to mine 
the small canals which 
formed^ the solid or gel 
and the. nature of the m 

was to 3hew, that, in mQ ^ 

dom has nothing to do 
that they do not repres 
branching even proves 1 
do not owe their origin t 
trations may afterward 
pear. I know that the 
springs, which generaU 
accounted for th^ir pres 
of. hot sprii^s are oscill 
than any oth^r, differs 
having its filaments alw) 
or only slightly fiexuoui 
Uvraison, p. 29- , j,.. .{. . t 

* We faaveobserved vegetables in slBceous siAter ^6m IciildMi '19udb spe<i 
cimena^ vtai cut aad polished^ m^iit, withtiiiekifKpkriBnoid^ pflviir sriftes. 
domes f axid im^ bdieve such siUoeous winters 9xe |>reMry^39tS0^^c^4lk9^ 
9a arj^ores^oit calcedmaeB or mocluustones.— B]>tt* 

2 ,'" ■ " • ■'' 
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»... I. . .'; #!'<W''?*>ff «r.^ Ccmlon tf Zurich, 



jreani^indaf wluch the gallery b about SOO fathoms lopg, there 
h«M heam finind frugnentt of another species of nMstodon, 
wMdt ^xnts not eorredpond to any of those described by Ctivier^ 
and whidi has only a distant resemblance in form to the great 
mastodon. The upper part of the gallery consists of a fine 
granular Iweccia, the lower part or floor of a soft sandstone, con- 

• Is there not some mistake here ?— Edit. 

JULY— SEPTEMBEE 1828, ^ . 
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274 M. Schintz on the Fossil Remains af Mammalia^ ^c. 

taining a considerable quantity of quartz, united by a calcareous 
base. The bed of coal is from eight to twelve feet thick, 
and the coal is often impregnated with bitumen^ The carbonized 
bones occur near this bitumen, and are fragile. The large teeth 
have alwap three rows of tubercles, tfie small two. There have 
also been found the jaw of a rhinoceros, which belongs to the 
Rhinoceros clausus of Cuvier, and two long teeth of a singular 
form, which are certainly the foreteeth of an animal resembling 
the hogs and tapirs. These fragments were also presented. 

Near Seelmatten, on the frontiers of the Canton of Thurgau,. 
alp^ed of coal has been discovered, at a height of 600 feet above 
the valley ; and since it has begun to be workied, there have been 
found a tooth of the small species of palseothertun!', anc) 
another entirely unknown, without doubt tKe fore tooth bf^a' par. 
chydermatous animal. The two teeth were presented, but none 
of the members present knew the latter. The presence of the 
palaeotherium proves, in Cuvier's opinion, that this coal fbrma- 
ti(m is older than has hitherto been supposed ; for he considers 
the palaeotheriums as animals of very ancient creations. 

There were also presented a jaw and some bones of an unde- 
termined species of mastodon, taken fix)m a colliery near Buch- 
berg, and a small unknown bone from the Spreitenbach mines, 
near Dietikon, on the frontiers of the Canton of Argau. 

It follows firom the preceding details, that in all the collieries 
of the Canton of Zurich, there are found remains of antediluvian 
animals, much more rarely remains of vegetables. Trunks of 
large trees are distinctly seen only at Buchberg. At Kopfhach 
there is nothing but circular leaver and at Elgg some indistinct 
fibres of roots. The state of carbonization, however, may be the 
cause that the vegetable substances are less distinct, since even 
the hardest bones are so easily broken. 
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Account of ^e Slip and Breakmg'up of a vast Mass qfStrixta, 
on the Banks of the Whitadder in Berwickshire. In a Let- 
ter from David Milxk, Esq. A.M. &c. to Professor Jame- 
son. 

My D^au Sir, 

x\- PHENOMENON occurred in this neighbourhood, a few days 
since, of which perhaps the following short account may not be 
unacceptable to you. Having yourself visited a part of the 
banks of the river Whitadder, you are probably aware that 
th.ey consist entirely of the new red sandstone, with its marl and 
.gypsum. From the peculiar nature of thi^ formation, as well 
as the very prevailing abundance of clay,^ the soil is in general 
extremely friable, and readily crumbles to pieces by the united 
action of the weather and the river. The strata rise towards 
the north ; and as the course of the Whitadder is from west to 
east, its banks, from this circumstance, are, on the south side, 
generally very steep, often perpendicular : while on the north 
side, they slope towards its edge with a much less precipitous 
and more regular descent. It is owing to the same geological 
conformation of the strata, that, with hardly any exception, all 
the rivulets, which flow into the Whitadder, are to be found on 
the north ^de, as the rains which fall upon the land on the op- 
posite banks, taking their direction from the incUnation of the 
strata, have rather a tendency to retire from the river. These 
rivulets have, in many places, worn away the friabk soil com- 
pooxig the banks, to such an extent, that deep and narrow ra- 
vines have been formed, and consequently long and lofty ridges, 
consisting entirely of marl strata. Opposite to a small mill, 
situated on the south bank of the Whitadder, called Hutton 
Mill, th^e was one of these ridges which owes its origin to the 
cause just mentioned, one side of it being watered by a little 
brook usually dry in the summer, and the other side partly run- 
xiing along the edge of the river Whitadder. 

This rkJge rose to a height of about 1^ feet above the level 
of the river ; its length at the top may have been about GO feet, 
and at the base 300 feet* Upon Tuesday last, 9M July, at 

s2 
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S76 Mr D. Milne on the Slip and Breaking up 

three o^cIock in the «ftehiopny this iititndiiee''lnaife s4fpaMed ftoai 
its basis. The greatest partiwas ittipel)ed > forward vaUoutilM^ 
feet, tod the whole hill was r^t'and<'biokeQ> anmdar iMrtoia' 
thousand pieces. Not a vestige remum of the §teiaetimnmigB^^ 
ment of the strata, and the channel of the river has been entire- 
ly choked with the aggregated ruins. ' ' "' 

From the account which I have given of th^ situation of 
this hill or ridge, it is easy to discover the cause of the 
slip. £ 
summer^ 
marly s 
which f 
country, 
ed with 
with wh 

able height, will understand how it may have contributed fo^ 
lodsen tJie^friflMe^extureof tke sttatat. Butfidie.clttff.caiiM oL 
this extraordinary slip I cduoeive tdhave bcett-rilieiHdiTiihifiai^ 
ready; menticined^ whidi 'SkfarH^theiiiortb ^ide bftrtiiferiidg^pedd 
by wfakfa^ in &dti tbe^rid^ebas in the tom^io^'tioisrlieeQ Tomu^ 
ed. Wh«n this strcMilti fcedEUae>)BWolkn into a rapid; tcKrcntrihgr 
the rains, and' overflowed its loriow chaiuiel, thr dtyistatei^ 
the soil allowed th^'waier to pcfraoktedbMrn fetaly^dproughitlie^ 
marl strata^ dipping tcWaitlk the W4iitaddep;>asid)flhii4[ibbbJi»y. 
means of its physical force, and by rendering sli{^Df (tbfii8iir».) 
face of the marl rock on whacb the < ridge; inest^* iO£f(d8ed(itBe 
sope^nctimbent mass to dide do^n-thp^dodanrily.^ >Thedai|Ni^ 
quences of the operbtiok* of ^this very simfde iqgenl)«l^etettifiaaan^ 
ceivi^ly trem^dous. An entice, hill^ iwwOMig ofiitdfabfilnitq^ .. 
propelled 'fcrwani fttim i^ :ba8is^«]lb'seV^redr'iIltO{fifB^Bllbal|^• 
must have (oitckdaBpmAaiieti the^most apptQKngjg^lUMtelro 
The' lioise of the crash 'must have iKenveryioi^Qflid^saUs'^asIa 
young Atomany wiorkiog m the- garden of /the)]niltton/tb6^9I^iok ) 
sit^ side of the rivei^ wiA so terriicd 'that^e)Codgfat(heii«trfi^tj4. 
in Agbt,and icitn^lied'theneighbouii^itQ^thej^KiflrUytlia^^ 

Ab(kit<eigl(«e6iif nM(Mith8>^i»4. irnaH sHp teidcifdhkcei 9tpbm^ 
this side of the river, very near the spot I am now descrilnng, 
and arising from the ^me ciuseV Attdl md(j?*tWfirKj'tKaft?lVom 
the peculiar nature and position of the strata composing ' the 
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qfSirata an the Banks of the Whitadder. 277 

ii(Qffthbanki3%<^vtiieiWJu(Uidderyiilis<pr9b^ Hhis neigh- 

bMifhRiod{ifnHfA^^)ft«qt»^tlyApilnefla^ ivepi^^ion, idf the phe- 
nemiflB -silaiilttr. tO)tlie<5n)9tfirhidb ? h^^^soi ,fec§tH<ty ooeunrod. I 

MlLNE-GllJkDEN, COLDST&EAM, ) . , > . , 
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?r^ published on Subter- 
Experiments ar^ajngui- 

jBy IVI. i.. CoRDIER, 

Sciences, and Professor 

/• fn 'I'', ^ ir . »' 1 1 ' \ , '' •' 

Ji HBi-ekiiclrimdttto (fliat hame^beto faitibert<»<)pi|Jk4^$htd<Hi(9ulx*- 

\ tSoinei bft ditoi thai^e-fot" tbekr' bbfect* io. examine 4h0 rteinpa»- 
tunenof oooibKMi^ ^pAxn^d ilvers^ whidK tbauei dir)9Qtly fnatof the 
eairttom oeititinioountmsy of iovtkieidbfoulila^ |«^at^Is(i$8uin^ 
fitatiBttreBite^letuflrvif dMinage, hit^iidad^forotbe drying of 
gtcbt iQimn^ w<n^ >rTieaei€lxpei«|nent84ire^nQt7nu{aemu9, nor^ 
aa ^re^tddlkofteiiirardstfihbwv^'thej Airmab aoff. ioljkec than ap- 
pradnuitiiie'dfi)^ ....,♦.-.•>. /■';.. 

>QDhb elject JD0tfaeothq:f expefinuMkU lias^btion tor deterwiiiie tbe 
teoqanatid^ir of fiatubil > oas *artificibl eal^Ues, - bj tineaiis .of ^biob 
weioNrenabkckfto^Bfailratie into dtd^b^irdorof^ Ufa eattb*' ^bese 
explMiliiebiis>ftib owmeraiMs atidl lead' rto.r^ulU'jMlueh<;b»velbeen. 
rc^lMdei^fln^pi^sfc^^Pbey^liaY pushed bSffarasCrctailSOO 

to^l00OiA»U:'''lChe^fblleiwingis a' bribf aimunt'oC them : . 

'lit Fstaki^^weflutwB the»ex|)eiimdnt&iBadeiii tb^caveaof the 
Obifnr^a^ryiof Paris^ which Were commenced about 150 yeais 
agcl^'taid^ifliititehaflre beeo'^ifeeted by M< Arago ; 'th<ise made 
by ^Komaut^^j (ift >tbe)ikietaHiomin§8>.f>f . i&irooMignyy Aboul,^ 
mUk|le oPihe lii9t>dMtiipJr ; iand th«qe i»ilSOe by^M. Saubius- 

t Dinertation sur la Glace, jpiu: Mairan ; Paris, 1749, in 12mo. p. 60. ^ 
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^8 M . L. Cordier, Examination of recent Experiments 

soa *y in the lead and silver mines of Poullaouen and Huelgoet 
in Bretagne. In Switzerland, we have the experiments made 
about forty years ago by De Saussure "f, in the salt mines of Bex. 
In Saxony, those of MM. Freiesleben and Humboldt j;, collect- 
ed in 1791 ; of M. Daubuisson ||, made in 1802 ; and especially 
those of M. de Trebra, in 1805, 1806, 1807, and 181&§. In 
Great Britain, we have to mention numerous experiments made 
from 1815 to the present day, by Mr Lean, Mr Rede, and especial- 
ly Mr W. Fox, in the copper and lead mines of Cornwall and De- 
vonshire ; and by Messrs Bald, Dunn, and Fenwick, in the coal 
mines of the north of England ^. Lastly, we mast also include 
into the number those made by M. de Humboldt in several mines 
in Peru and Mexico **. 

The number of mines in which these different observations have 
been made is upwards of forty ; that of the individual markings 
of temperature is about three hundred. 

Nearly two tbirda of these markingB of temperatuire have beai 
made from the air contaiood in i$ubterra()^an cavitie«, and most 
of the otbei^s from the waler which presents itself in so^many 
wnya in tl^se cavities. A v«ry few are from experii»ents nmde 
with the view of directly deil^iniiu^g the temperature c^ the rock 
surrounding the excavations ; but several of .these latter oiark- 
i]^0 bavQ the advantage of beiog mean temperatures taken from 
a great number of sedentary observatioiis. With regard to the 
former, they all result from observations made on descending into 
the mines for a short time. 

I tak« no iH>tice of some less important observations which haire 
been made in the minea, quarries, and caves of various other coim- 
trie9, beoau^e they have been made singly and almost accidental- 
ly. They re£er^ in general, to the temperature of the air of ca* 

• Jourpal des Mimes, t. xxi. p. 119. , ' 

i* Voyages dans les Alpes, sect. 1088. 

X Annales de Chimie et de Physique, t. xlii. p. 210. 

II Description de Mines de Freyberg, tit. iii. pp. 151, 186, 200; Journal 
des Mines, tit. xi. p. 517 ; and xiii. p. 118. 

§ Annales des Mines, tit. i. p. 377^ and tit. iii. p. S9. 
% Annales de Chimie et de Physique, t. xiii, p. 200 ; t. xvi, p. 78 ; t. xix, 
p. 438 ; t. xxi. p. 308 ; and Geogr. Distrib. of Plants, by N. J. Winch, p. 51. 
•• Annales de Chimie et de Physique, t. xHi. p. 207. 
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on Subterranean Temperature. S79 

Titles ; and, as the results have been sbociilar tcrthose which I am 
about to examine, the inferences at which I shall arrive are 
equally applicable to them. 

Such am the experiments whose merits we have to appreciate ; 
and in doing tiiis criticism has nothing to n^lect. As it is pro- 
posed definitively to apply to the great the inferences deduced 
firom the small, it is obvious that the stightest errors will have a 
{xodi^os influence upon what is to be inf(OTred regarding the 
entile mass of the globe. Thus, fen: example, proceeding from 
the appixn^imate law which is deduced from the experiments hi- 
theyto published, one degree of Fahrenheit of error mol^ for a 
depth df 180 feet, in a given country, will raise to 1 ,€00 feet (nearly 
half a quarter of a league), the point at which it is to be presumed 
that the temperature of boiling water exists under the place of 
ohservatioQ. These consid«rati<Mis will be a sufficient apdogy 
for the details into which I shall sometimes be oUiged to enter. 

By means of the precautions to which I hove had recourse, I 
trust that my own ex:periments may be regarded as sufflciendy 
accurate. Most of them were made in three coal mines in France, 
very distant from one another^ which I selected as presenting the 
most &vourable circumstances^ and which are : Ist, the mine c^ 
Littry, situated eight miles W. SW, (^ Bajwux, in die Depart- 
ment of the Calvados, and of which the openings have an eleva- 
tion of about 800 feet above the sea ; 8dly, the mine of Decise, 
situated seven and a half miks to the north of the city of that 
name, and of the banks of the Loire, in the Department of tlie 
Nievre, and of which the elevation above the sea is about 490 
fleet ; 8dly, the mine oi Carmeaux, situated in the Department of 
the Tom, eight miles to the ncnrth of Alby, and nearly 8S0 feet 
above the sea* I shall revert to the local circumstances of these 
mines as I proceed. At pres^it it is sufficient to add, that my 
experiments took place, in the first in August 18S8, in the second 
in Septonber 18S5, and in November 1882 and September 1885 
in the third. In all, I made use of mercurial thermometers,''which 
I carefully provedand compared withoneanother, and which, in all 
cases, where I shall not mendon the contrary, were applied with 
the ball naked. With the kind asastanoe of MM. Arn^ and 
Mathieu, I have been enabled to reduce all my results to the gra- 
duation of the normal thermometer of the Observatory of Paris^ 
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«entignide divkion. Thifl cbviaoD^babo^ib^iv^ll J>b9)4f l^ed 
in'aU'|iat!t«<of thi&.flieBiDir* • ' •• .i mw ^i\ .\nun v> il.c- * 

Wilh these, €x;riaDftliQi»^ I now priMed-v-Mit^l^ ^|cMMP#tW» 
of die Bxpenuifintr wfaieh Isifve Wm'iivi4^aii«lbe.=li^m{)^i9j^^ 
tiMak.ooolaiiKd iiTfmdef^ . . . ,- r<-,..< w .-.y .^ i.— mh-mI -..• 

li.Twip9raiure ffiH»Airf4m Mnmtf^Theiimfmmmt^^Pf^ 
the tMii|ieratui»fio£^^ettir)iftf iBi»Q9tjvnifM befi|il9^^ 
and HwiWQiiU hAveimaon/tanad^qDoaerliluft^Jh^jn^pi^ 
ieiiipcratiwrebf du>toii0i0f:i«ifkf4n:>i^ 

had^thekcbiiqHiiftBiKto)btBnjaind«inflb/1^^ ^h(f»ymL<iPf 
the Obtenrait<^AiflEans^ftbf^ik^ta'io|!V'jh«d 
exc»ffmtiDns.xf 6iHdt^teol9 arid <«pfaIt8U}^qfifbii@o4l^gbt»I9fihl^- 
finmatt £^e9gnj^iBlhi€a<s9JtticbMidle)^pMHS«0ib 
the aBOtBKiofrvpateiv thaiinlsod^abcmiDftes^maiBaii^iM^MliH}!^ 
for a IctigAft of ctiirid slifficoffti^taidtoiedh^ origtta^n^flllWKe^ 
die'Vjdis4x}*lBe hiDqddt^a-e^estelABbdd^f i^t;«id»e^^i^^ 
airvatinm^hax^ haewi ipode -ki sudb fsooimAfe^aimMMf ll^^ * 
;iTatf|f3|avcbiHlf tiMbilJudQufa^^kmfls:«H|ldegnfaiiofiii|«^ 
which^tberf 4anmjdlv jboepumib^Bctdd^ i^yBOBlkalJ^ fiietif^baM^oMfb^t 
]|iighi.t>kei^flD& in anmiBff^a«faietajwtodadii0ii[^K»6i<>l)itoiQ«^fA^ 

bcoi: kttpt; ihebinflfidaliyiflbaf>fln(^ 

danedi ; T^ai waa<««d^ istage i^oiddjaaateite tfact;leil|i&f^$toiQ^ 
thejsiBTOtihdiiigiiicittb. ) ^('pibw^ Bptmttl»4i^^tliE«miwllii?h»iY9e 
nudntiMftjefjff bfiat^mdr^adkig:!^^ UieiemrfhAi tbtfflepthjilMHmitfy 
vduld^tontkuWy xtiixrtdtte ifrcknjdieikaqritflDdltieiNqf^^ 
anditfiea zkr^o^job aoootilitiifotUe "dififecenpebof liptdifif&gfj^Hjff 
ading>i&i)lBJlke>iafqiMlity of thaibcut iilki<Aui9D)ik}il&l^if|fipe at 
caidkile'^eLr trl^hdw OJoliiiiMd'inatiaimtWfndd bld:tte«lMfel^1^^ 
ihe wiAelhcanl ins* aimioog/tiieanhtcifr^oairoHtiribfi^iaab #n^^ 
gtealerrjdienUiiibeviofr tiieiv ^onMiitaiiitxatuMtt.1 ^ lA rlbciw>pfl9^ 
5]dn^''ihttid3spbttcBaiienfi)€f^ tbeinrttfoiddilsipro^inefl'ii^ 
petiafljr at-xhemost ^^rmnnte extmHities^i^f ea^ata9fe;u4|i4)it 
wiBildittap^ii^ithiitv' tbii^anda-tb^seraiftrbDhicai^jt^ftQ^^ 
dff ibeaRiinwonldiDdC' ^Uliel* BM]cb>firoaihtbat0f (ibi^ffaiwwj^^ 
iNKk' iItK4iliB cabe^add^tittiiifire^YKe fosms^tiitiWif^^Sftme 
6f)the akrweyi]fa]m#ire]rrBii*)c%irepceaentkDiM 
ture of the rock in contact with it. 3 
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' if ^ke' iiietl AyoP^be tetnpemturoi i* question^cinnot ooeur in 
such a mine as we have ima^ned, still l08S«fX)6aible it it in ^m- 
itif^^utSSt^:^ «0i JwMcb the tiir 4ias dommualiao^ess, in whkth Khe 
fil6§fe^^(4aiM i^ddflMsU)rai»M a eause>df ^watipn, wd where 
the lights and workmen daily disengage^ latge* qtHmtaiic8>of *heat. 
Eel^OsfetlMMne ib^ -eflfeeto H^hMi these tIn»e*diMiirinngvcaiises 
fmidtxe^ uptoihe>tempei«tnMr«f the«ir>ctanluiiedim miDes. 
^ >iTliMllteniid airi1>y^)Mt»i9i)lyiin]Dg with th^ afar^ontimiedin 
abailei tt^risifl'tlierviidotofitiietenipcr^ kbtingstoeach 

^k$eiMMM}^tir dseiea^ wMcbiisiBtrodik^attbi8pQintfli.fll given 
'timb. i$fowv thes^i ttaflelemente iir&<onlamifallj^ Jirasying^«id their 
^l^^tiXA^tlkiidkl^^ I 

etlCfariirte^cte'V^dcily of tbe^drra^t^MucbitaiEesfplatie bjn means 
^lli^'lAaifW dBil'^MiKre'ftir ^rendatii^^ttidta^ asbein^ s^teetimes 
'ibui^tides'iidd e^ftn^iat »tbneB>ai»gtoeal.wheD iti Isiiter^xxdilaB it is 
te^niilMM(yJiiMMbaf.' IDhe^teknpdmtareof iheabDid^tenterB 
Viaim(^l^di(y,''etferytfadaf^fl»^it>n]ajf b^ eiieiy-iannent 
Thfe»t@filpii«tine4Silowe«ed lifnre m* Ite^. fironi di0>d^Kiliiif/ the 
< thd|t^dviMSiaButtdaiil4iyiip(V ihedhr fKxfaici^ byirea- 

iM6LidtilM^^»ft^ iU»il<>]i^;iniil be^ iniptof^^ 
alMg'«hetlin«iid)Bai<Kft: af/^tkieicte^valioni. > ; . At: tl^ejdttier itjme 
jif U^BOb^^falMl 4Qi'«^iwyt feeble tcanv i^'aiigHeiMiatioB^ whicbad^ 
dom Gdm]^»iMMl0S thefMoedibg^iaBdiwlMQkdqiBndsiippatheiiw 
i^rtiili^^'^Aneiicb og Aeiatn miplHyii ial fn oMsarey in pnppoilBm as' 
^i^^iiiAiDiOicidiiia^^pfMi^^ ^i TfaiaaauBe, 

^tll^ltflOt^bfTi^lmh faaslbeen-ekaggevated'bifr.scmiepeinaBiB^'iMiuld 
<Mdyt^tlgl|i¥iit4be<4lsiiipeitBitiii)eio^ 

. Ol^^zi^ntbrfif li>dcBnB0 of'IFahreildieitifiMr^a depdi o£ ISQrftet. 
li. '>T£^&tiiijostifyi4lhe propiAitiin^hid|.pvece&^ 
• ttu^ dfSM^ fsrtuM frbm tlmniai carious int^ whidh it isio£ itntprnl^ 

'^f^rt^t^tebhthsberointwJsirfldin^ a minerintbe oteitseiof a 
<2^eari iy toto k J |y)in|farioiy to* the mean tmnpenatop^. of 'thelcoimtry 
^fo^^tliei^ia^plt'yiter^ Acoordnigrto vmrions ;cesaaBdies» wOhidi) it 
^wdiM^tWMpyitacMitiucfaitime^torebte^ i eakiiteitetil^ diffitence 
^4lllii^ifl)>mttfitee)4diftmdegfecB fishloenheif^ aD/moatictf tfie 
'tttti0fi^^uM]»fldUiutes^ /^^ mtfeiodtictbn of 

^iJEtmud dt intoia^muie inoreaq^ and dinupii^'ii&dfssanlly, and in 
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a more or less sensible manner, tbe tonperature of the aar con- 
tiuned in the different parts of «ach stage, bnt it also tends ulti- 
mately to lower tbe proper temperature of the whok excavations, 
aod this in a necessarily unequal manner in tbe different parts 
situated at tbe same level. 

The second disturbing cause, tbe filtering water,, acts in a uni- 
form manner, whether we oonsid^ its action in a veiy short, or 
in a very long period. It also tends to diminish the t^nperature 
of the air contained in the excavations in which it occurs. 
It depends upon the influence of the proper beat of tbe affluent 
waters. Now, it wiU be seen! hereafter, that lliese wata*s arrive 
at the point where they make Amr exit, with a temperature ac- 
quired in more elevated zones of rocks ; consequently, the sur^ 
faoes which they cover in eadi excavation, communicale to tbe 
air in contact a temperature lower than that of the swroond^ 
ing rock. 

The third disturbing cause, viz. the heat disengaged by tbe 
workmaa and the lights they use, exa^ctaes an influence the re- 
verse of the preceding, an influence often powerful, and whidi 
has not yet been calculated, although it has sa-ved as a basis to 
several persons for denying tbe ccmsequences deduced from ex- 
periments made upon subteisraaean temperatures. It is essential 
to value its effiocts approcdniatively by numbers. 

According to tbe interesting researches of M. Deqpretz on a^ 
nimal heat, a middle fflzed man disenpiges, in tw^ty-four bours, 
by respiration, a quantity of heat equal to tbat whidi would 
raise 1 ounce of water to 205,709° Fahr^idieityandthis faieat isottly 
three-fourths of the total heat produced in tthe sanie period, by 
tbe same individual. Whence it follows, that the total heat 
whidk is disengaged in an hour, is equivalent to wbat would 
raise 46^ pounds o£ wat» (ia xcnind . niMahtf^^ .to< 1° Fafaixai- 
b^.: rMfOdi^ ^tfe^tfthe.proportian {1,0000 .^i^^ ao. 

cording to MM. de.La Bfpobe and Birarc^ eacpreaies idbernJ^ffieiW 
ence of the spedfic heats of water and air, and setting out from 
tbespecific gravity which air possesses at 54° Fahr. of temp^^^xre, 
it is definitively found, that a miner disengages hourly a quan- 
tity of heat capable of riusing l"" Fahr. 34,456 cuIhc feet of air, 
taken at 54'' Fahr. of onginal temperature. 
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The beat prodacod by the lighting presents two cases, ac- 
cording as oil or candles are employed. 

I compare the oil of the miners^ lamps to linseed oil, in re- 
gard to its manner of burning. Now, according to Count 
Rumford, the combustion of 1 ounce of linseed^oil, raises the tem- 
perature of 1 ounce of water to 16°.S8 Fahrenheit. Making use 
of the same data as the above, we find that in one hour, the 
presence of a lan^ burning 15 grammes of oil (as at Carmeaux, 
for example, where coarse walnut oil is employed), increases, by . 
I'' Fahrenheit, the temperature of a mass of air of ^,000 cubic 
feet, taken at an original temperature of 54° Fahrenheit. Thus 
four of these lamps produce about as much heat as three work- 
men. 

Count Rumford found, that the heat furnished by the com- 
bustion of 1 ounce (gramme) of tallow, raised 1 ounce of water to 
15.064° Fahrenheit ; whence it follows, that in one hour the 
light obtained (as at Littiry, where the candles are from twenty- 
eight to thirty-two in the pound) by the consumption of 7^ 
grammes of candles, raises V 12,015 cubic feet oi air, taken at 
the cnriginal temperature of 64° Fahrenheit. 

According to these data, the presence of two hundred miners, 
and two hundred lamps suitably distributed, would suffice to 
raise 1° Fahrenheit in an hour, the temperature of a mass dl air 
equal to that which a gallery of 3 feet by 6 feet, and 656,900 
feet (about 1S4 English miles) in length, would (XHitain. It is 
not without reason, therefore, that the jNresenoe of workmen and 
lights has been alleged necessarily to exercise a great influence up- 
on the temperature of the air of mines. In general this influence 
tends, during the greater part of the year, to counterbalance more 
or Ittst completely the e&ct of causes which might keep the tempo- 
ratnw of ihe 'air contained in an excavation, beneath the propw 
tenpeifihiiie of ^ surroutiding rock. DuringtbefestofHhetkne 
it augments the excess of the temperature of the mr, over that of 
the rock with which it is in contact at^each stage. It acts, be- 
sides, in the most variable manner, according to dienumb^ and 
distribution of the lights and workmen, the capacity and depth 
of the works, and the manner in which it combines with the two 
first causes of disturbance which we have explained. There is^ 
nothing more changeable than these combinations. There evi- 
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dfntly i^i4^frDm thepi,>9 mi^Ulu^e of nnjikvim) of puiiettiar 
currents, and counter currents, almo^l^^l^Mi^mip^r^v^ bjjT 'the 
V^VPfih ^^jfih efuten^inte aH,$^p.p^ri^^f Ib^ ^i^cfi^lp^i At^wilh^ 

iporf^^, Vpn^\ n||?n tbp^m^e^]^ .tomfioroturei ia,ft«» jgSaimTg? 
]?4)^^qh^|^,i^^ri|iri^>'hi4i,^iQt]^ MithQtir. 

is .nfTJl^i^iv^r^l^t^' jd^thmdrefltb npa^ (of f )lhi|t jf UcbrfiUfsrtili^ •• 
^53Wpt|pig^ |,M!- .^'v. tr «w'.t :''M f:/, wt'.(f nt>:t::':^n:;/ id^ ifc. 

rfillftiy^rtS'^t^'i^^^^tffiWR^expliigiei^ j-r/f Oft? 'to 'ionr- 

feet.fi^Pb iJwwd ilm wbi^l^, wpH^ :Aft ^^^m^Ak^^ t*e 
eliti^9IU)?^iof ^t|)i^t^bfrf^lli^^^ ^ffP1^i^'«t tbe fWK^hcMili al4Ai0fre i 

fniuif9fBff^re*^)tfH!^)blt1w)»!'0&^^ -^.H J>.-^";' > 

g8.|^,dA9tap|r|fon;^<pQet«|i9ldiev^ i{]?iie}h«MiaeqMnltj)700iiabtidr. 
of two stages, formed each of^md^T^attmi^ ^fOstedtAUtng^'^ 
aq|^,T i|^f>lra,Meirf|^>by Aflwipl^«Ff|gg^ 
camfl^P^i^i^^.^iiggiiS flf^biiAi ti^rboeiiVpiinm^tBFJibiiDBataBfetf 
aq^irH]^ ^,s^¥^ ytoi9mdiA(^itfi ^ore iWit^rfirjr'iifiiiff^ jlfi^iffiM^ 
ci^lretl m iEflUent. .T^€hv«m£lilU#ntwair«AciedTfai llbbrfiffiifd); 
maf^i^ ISfW^ ^ swfi^tfcrofflbe seftooA bfriAi* te9|jililing.dfiltt. i. 
neyff#i4lth9^v^ocUj^ of.lb^ AUi «i^hicb' EbsMdrirpdi b^rl^ci^tifadcH 
th«t^ QjMuM^tjT of Mr imi39diieedinto!th6iQijiQ)r}nltn9*li(Hi^ 
waA<9i^.^7;0^) wtkl(ee^tdlll^i9 ^1^ say, iftfmniwB 0giiiM«gti 
to^4M^^^eitb0uaaiidth<pi«il^ tiie ma8» cotfil^iniM »r(tb^4):->> 
cavations* .ohb^ 

IQ^elefuffllMn^^nd tir6iity4Qiir ifiQ«kifieii;(d&«trHi|uitdhw4B^ 
twod^ti^^ tWeflei omdtaiidy'eiiqdoy^oAtoin^ ^tdajrs ^ Ite 
week, and produced hourly a lieat captaMe df raising 8*^.99 Fah- 
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ttotblBAM^ti^ beittg ^a^pe^ed at atei^tW Ht^liMitiM 
the^rofcfc *)tt»kg^ tbfr POflC "wksi ^ f((fflo<W r 6tr.**R*reijH^Jc 
DMr^thft ibaft^rvT^ Fyit«iiS]^^ a hnrndM *fitod^^foi^f/lb^6s^ 
fftriheridb^ 4hM \»^ Uyineatk shirft 'fonkiitig 'ft '<;bttMiti^i^^ 
tion for ventilatioa between the two stages; and 78^.8^1^61^ 
i«lkik^«iHthie4i]i^6tfriiy bf ^AiegsSbitfi 1^1^% to ^f j'iilt% ^a- 
tance of 790 feet from ib^'i^llttfti Pniideetibg'l&^the'sai^^ i^^ 
nCJT^tf^f^lQ^iMilW^iil^ifl!^ dP^seVefy ^eSll^6^/wlii\i[\^^^pktil^ 
l^i»ric»disyi'afi«n{)i&'^^ f^ t6»^.9^F^rhSti.f 

hilt >-^rb^ w^rk&^i^;^ bidmdes^ hid n6t^^ii^ed^^e ^fiSl^ff^^oif 

ance ; and, according to the commbiA^teeeTk^1^s(^9^Miir^t&'> 
p^^u«»^te€ii»^)^dMte4'i^gi't^'tfifdi (^f^^u'M^ndbg'lt)^. 
>lkt 1bet:IM^0rrsta^, l^ocedtitlg idf^^<g/^s£^^ to^k- fti il^y^,^ 

I entered, the temperature ^«H^ ^ly4ii$ll|j^<^^ tt^te^^ 

aildjcdiKieqipidntl^>^MaR^'4Uli Bt^^^mpkimiktte''tihi^>^i3^ 

ias%^Iavin^ife|]«9IJMd4^ - 

sidiBiaacaochMt^^andjqf '^i&l 1lhldt^^(^A^i$l^igr^ot^>ftf^^ 

siinratttidrid iili^^Aiitebiiii <»f i<tb# kyvngr ' ^gM.^#^^ > « I'^f^i^ 

stilg»I«fii)|pi» BtfrittiViiae^ /ai i^msiaUn^' iJh^<4t«d^Utt^6^ 

plane. 41 nofi*: ^? 

I bdiei« Jvubeltis tl^t«Utetiiefi(uiii»ndi)Mnin^ dfthe m9l0im- 
ture, whidi I have cdHecst^at Littry ahd pedse. ' f " ' : 
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In the course of my investigations in the mines jui^ mentimi- 
ed, as well as in several others to which I have extended my re- 
' searches within these six years, I determined another not less 
interesting fact, namely that, at the same time, the temperature 
of the air is scarcely ever the same at the lower and upper piE^ts 
of a gallery, or any other work of the same kind. In a height 
of less than six feet, I sometimes found differences of 5** or even 
7^ At the Ravin mine, for example, in the whole extent, and 
at the extremities of the unfrequented galleries, the thei*mome- 
ter, placed at a distance of 8 inches from the floor, marked from 
16 to SS tenths Fahrenheit less than near the roof. At the 
extremity of the waggon-way of the lower stc^e, the d^fer- 
^not was 9^.4. Thia remaricaMe- diSkreo^ {»«xatkd dvcF a 
: great extent, and as a oonsideraUe slope favoured the passage* ctf 
the' cooled air toward th* ventilating chimney, there 'resulled 
at the floor of the gallery, a current which could bd ren- 
dered sensible by metos of a little smoke *, and winch sup- 
plied the defect of communication between the exti^emitiefii of 
the two stages. The warm air which occupied the upper part 
of the gallery had a motion in the contrary direction, and flowed 
to undergo the effect of cooling which the ftieshly exposed sur- 
faces at the extremity of the perforation operated upon it. The 
same effects tdbk place at the upper stage^ which made the 
workmen entertain the aj^rently absurd opinion, that the air 
came from the bottom of the works. 

The last mentioned experiments are also those which have 
<x>ntributed the most to make me discover that the influence of 
the causes which occasion the temperature of the air in mines to 
vary incessatitly, assuredly extends to the bottom of the most 
distant works. The consequences which are to be deduced fkim 
them* with reference to the merit of the observations und^ dis- 
cussion, aretooevidentto require any particular exposition. Thus, 

* To appreciate the direction and velocity of the currents <^ air in mines, 
there may be employed with great success, the smoke produced by the defla- 
gration of a mixture formed of well pulverized metallic antimony and gun- 
powder, in the proportions of two to five. This mixture, which was pointed 
out to me by M. D'Arcet, was put to the proof by the commission of which 
we formed part in 1820, for the curing of the sewers of the City of PaHs.' It 
will be almost always sufficient in mines to burn a very small quantity of it 
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for exampfey before attributing, as has been done, an absolute 
value to these observations^ it were necessary to aolve this first 
question. In a gallery, or in any other excavation, what is the 
stratum of air whose temperature is thou^t to represent that of 
the suiTounding rock ? 

From all that we have hitherto reliUed, it may be concluded 
with certainty, that none of the observations c(dlected on the 
temperature of the air in. mines, exactly represent the proper tem- 
perature of the zone of rock at whose level it was made. Sup- 
posing that, by a concurrence of extremely improbable compen- 
sations, some of these observations having taken place at the mo- 
m&at wlien m^ere existed an id^tity c^ temperature, nothings 
ootiMappri2eimDf:«iifbi9)iiiitou&luiia^^ l^ontofthffln,tliBie. 
fove^ is c^paA^lo of ibenigjann{n{red: with, the mebn temperature of 
the country in which it has been made. Those which have been 
obtained at different levels in the same mine, on the same day, 
and at not many minute distance, are not more capable of being 
compared with one another, although in general they ate raore 
useful to be consulted than all the others. No other use, therefore, 
can be made of this mass of observations than as mere documents. 

It must be confessed, that, even in this view, most of them 
leave a considerable degree of uncertainty, for, in publishing them, 
their authors have only made known a small part of the details 
which would have been necessary for the establishment of th^r 
real value. There is but a small number which, after being sub- 
mitted to the scrutiny resulting from the principles exposed above, 
could be regarded as giving a temperature either nearly the same, 
or certainly inferior to that of the level to which they refer. The 
observations of this kind are those which have heen made during 
cold weather, or in circumstances entirely exceptionaUe; for exam- 
ple, in excavations of small extents although deep, dry, and long 
deserted* Now, these observations all proceeded in the same dit«c- 
tion, and although they can only be considered as approxima- 
tive, yet they positively indicate the existence oS a certain in- 
crease of h^at proportional to the depths. 

We consider it useless to mention these latter observations in 
det^, because it will be easy to distinguish them in the midi^ 
of all the others of the same kind that have been publbhed, and 
because we shall presently discover the existence of better proofs. 
These conclusions certsdnly are not without interest; but they 
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are far from bdng so sadsTactorj m there was reason to escpect 
from the number of experiments diat have been loadi^ and die 
perseraranoe which several observers have i|)pfied to ihenk We 
are indemnified to a certain degree bj the e xc eption whkli b to 
be made in favour of the experiments <iS the nane \SaA^ but 
sedentary, whidi have been carried on for so loi^ a time in the 
dd quarries called the Caves of ihe (Mbs cr vat ot y of Pwia. These 
are condusive, and are ciqiaUe of yidklii^ a mmericdl and ab- 
solute result. Thm accuracy irfRoitU a compenaa&m ibr iIk 
small depth whidi ihey embrace. Thqr moonteatfll^ a mnmn ce 
a pretty rapid increase of ^ mibterraaeaa heat. At the levd 
of 92 ieet, the mean temperature of a diermometer iu wMf rB e d 
in a recipient filled with sand, and 8U{^K)rted by a piQar, iLeeps 
at 1^.8 beneath the mean external temperature. In die eonrie 
of a year, the variations of the thermometer do not exceed ^^ of 
a centigrade degree. 

Sudi is, in fine, the merit of the experiments that have been 
made upon the temperature of the air in the cavities, by means c^ 
wludi we can penetrate into the bowels of the earth. We shall 
now examine whether the results that have been dbtained by 
pxiceedingin a difiRsrent mttiner, and especially by consultii^ the 
temperature of the waters wfaidi exist in mines, present moi:e 
numercms or more certain resources, with reference to d^ object 
which we have in view. 

%, Temperaktre of the Waier in J/tnef .—-Water presa^ 
itself in various wajrs in mines. Here it issues from the rock 
under the form of filtrations, more ac less copiom ; theie it bna- 
vanses the bottcmi of the excavations in small l»oolai. Elsawhaie 
it is irtagnant, and constitutes pools or true subteitanean h&es. 

Not viewing the observaticms wfaidi have been nuide on the 
water thus contained in mines, otherwise than as merely faming 
a mass of iqpproximative documents, we may yet, without faesi- 
tati<m, coodude from Xbem that there exists a notaUe inciease 
in the subt^ranean heat. In fact, the experiments were made 
at diffi^init seasons, and the results are all higher t}ian the mean 
temperature of the country where they were performed. T^e 
(jUfferaMes increase rapidly as the d^th increases. Whatever 
influence may be attributed to the summ^ rains, with reference 
to the temperature of springs and filtrations, to the air during 
warm weather, or to the lights and the presence of the work- 
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men, ynih respect to the running or stagnant water$, there is yet 
remaining a great number of observations, whose testimopy can- 
noLbe reined. ^^ The consequence above sta^ecl. appears there- 
fore ijoontesti We'; but it is ^ that can be drawn from the expe^ 
rin^nts. , jThus, a§ w^e shall presently see^ the numbers which 
fliey fiimisli cannpt be regarded as sufficiently, accurate' to en- 
able, u^^to Splice'' from ftiem, m a certain and ^bsolute'manhei:, 
the kw ^tlie mcrease of temperature in depth ; some of them 
wgiila jpiake il too ni^, and* others too low. j 
'As It is, however, a gre^t.step gaiuecl to beVsured tfiat there 
is an'iricretee, and {Hat this increase is probably i:apid, it is es- 
sential to take in iiere the result" of an experiment of Mr W. 
Fox^^ wqicli is much niore important thap it seems at first sight, 
arid which wpufd' have had much more interest, had not^lhe au- 
thor omitted to relate several circumstances which Jie had done 
well to have made known. , 

T^e waters which issue from most of the numerous tin and 
copper min^ of 'Cornwall, are led by means of various branch- 
ings inta a gijeat adit^.^ which cpnd^cts them above the valley of 
Carnon^ and whic;h, at its termination, pours forth 1400 cubic 
feet of water per minute, amounting to about 60,000 tons in the 
day."^ In one of the branches leading to the great adit, the wa- 
ter of • six mines, from 900 to 960 feet deep, Mr Fox, at half a 
mile from its mouth, found the water at IS^ 4' Fahr. In a second 
branch, leading off the water erf ten mines, having a mean depth 
of from 660 tpT^O fee£, the temperature was 66° & Fahr. at a 
thira of a mile, ^fh a third branch, which. dr£uns seven mines, 
whose m^an depth is from 600 to 660 feet, the water marked 
64° u . ^ Lastly, the temperature of the united streams, taken at 
the mouth* of the great canal or adit, was found to be 60? & 
whicn is 10*^ T cent, above the mean temperature of the coun- 
try. In the second place, it may easily be proved, by means 
of ttie data which we have already enumerated, that it is indepen- 
dent of the influence which might, in other cases, be attribu- 
ted* to the lights and the presence of the workmen. In fact, if 
it b^ admitted that the working of the mine requires the con- 
stant employment of So6d workmen, and ^000 lamps, burning 
each one-half ounce of oil in the hour, it will be found, that, in 
one hour, the heat produced by the lights and workmen will 
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MMtly suffice to iwe oneJiaK n digr^ Fat^^ t^i^.t^iupcratiire 

prtiod.'^ IfLbhorly .wh/itefY«tf may faai^ bei?ii. th^ tfV(\p^7^jkjui:e of 
lbetttr-wl|Mb tiuijr hav^ toteiab for ai> i^iur in Q^|tii^|wifb the 

eated to tlMmiaquitnlity oi heal tii^siifMnqrntfifj^u^^lfv'^^ 
thcfy would have been deprived, in consequence of their fikration 
ihWi^gli fli^' ro<?kd« tifveAtig the minei^ imhtv tMereV n<i kttitral 
heat. ' ' '^- •• \- ' •' ^ .' 



m»ulf which each experiment furnishes. This^ however, we can* 
not have. AU that we are permitted to conclude is^tluU most of 
the experiments are probably very approxiniaUvel' ana that they 
give in general temperatures lower than tliose of tn^ zonies of 
rdck at whose lev^l they have been made, especially wnen the 
depths are considerable. X say in general, for, in strictness, it 
mi^ht be possible that the water of a spring, bf mtration in a 
mine, had passeil alon^ canals descending ' iiiu^h ^nibre^ deeply 
than the orifice from which it issues, and'j^acf ^dnle fo'd^^)£^ the 
temperature of Ailse^ 66nals ^ it ^ol^htajbo b6 the «ase that it had 
passed through old works, in which the rubbish had undergone 
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decompositions capable of producing a certain degree of heat ^ 
but these cases must be .very rare. Accordmg to the above^ the 
fenoWittg t£fble, ebhtaiding thirteen observations made in Saxony, 
Frar/ee, England, and Mexico, may be consulted, as presenting 
usdlil documents; akbough tio ahgplute result can be deduced 
frdtn'th^mV ^th reT^eiiee ta tbc^ sub^ itA qqestion; 

TABi^^^ mtevwikmfm^ <m. th^ T^nptrf^tm^ qT ^!^- 
arda (or waHe rveUs} in Mme*^ j, ., 
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Sketches of the Meteorology ^ Geology y Jgrkulturey Botany 
and Zoology y of the Southern Mahratta Country, ^ With a 
Map. By Alexander Tuenbull Chkistie, M. D. Com- 
municated by the Author. 

Gefxeral Descriptidn. ' ' ' =' 

X HE district of Oarwar, in the southern Mahratta. Gpantrj; is 
of an irregular triangular shape t the apex of the tnang^e jbeing 
towards the south, in north latitude 14° SO", fia4 • its .hs^ to- 
wards the north, on an average, in 16° 93^. Its ino^t westerly 
point, towards the Goa tarritory, and which forms ont^, of the 
angles at the base, is about 74° 5' east longitude ; ap4:iU| uv>st 
easterly point, which is the remaining angle, is in east longitude 
76° 22'. It is bounded on the north by the Kolapore canu^ry, 
and the river Kistnah ; on the east by thf Hydrabad^ country, 
and the Honourable Company ^s district of. Bellary;, on. the 
south by Mysore ; and on the west by Soonda, (a distriict of 
Canara), and by the Western Gauts, which divide it f^ipm the 
Goa territories. Within these boundaries, besides the British 
possessions, are many separate tracts^ belonging to indep^(}ent 
Jagheerdars, and tributary chieftadnsof different denominations ; 
bu( so subdivided and varied in their outline, that it wpMld be 
nearly impossible, and of little use, to give a desqriptifm of 
them. 

The following observations are not exclusively confined to the 
Darwar district ; but sometimes extend to that of Qm^Ay ^d 
to the Portuguese territory of Goa, and thus occasionally .em- 
brace the whole tract of country from the Tumboodra to |the 
coast. 

The Darwar district is very generally known ii;i Indi^.l^.the 
name of the Southern Mahratta Dooab ; which J[^Ine i)t ha^ re- 
ceived, from the circumstance of its extending between tlf^ riyers 
Kistnah and Tumboodra. But this term propei;ly ii)c4u4es Jthe 
whole tract of country eastward, to the juncjtiQn of. th^«e tjwo 
rivers, apd thus embraces a considerable portion of th^ NhsffXi^s 
dominions. When this term occurs, therefore, in the course of 

• The observations on the Southern Mahratta country were made during 
my residence in that part of India. 
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l;he following observations, it is to be understood in the above 
extended sense. 

T^he Gauts above 6oa, and which form part of the western 
boundary of the district, have an elevation of 2500 or 2600 
feet, above the level of the sea, whence the country gradually 
slopes to the Tumboodra, which is about 1500 feet above the 
level of the sea ♦. In this part of India, there is nothing liko 
mountainous scenery, except immediately under the western fdce 
of the'lCWtrts ; foi* as soon as you attain their summits in pro- 
ceedifi^' eft^tWai^d, you bfe on the inclined plain which shelves to 
thfe' 6arteWd3astf ; artd' tfie general declination of which, is only 
interi^pl!M b^ g^fl^ ttills, whi<ih seldom attain a height of above 
two of tHffefe hundred feet. 

Ittttii^ktely to the east of the Gauts,. the country continues 
hitty fhtr about thirty cm* forty miles ; the hills being covered with 
wood,' 'ifrHifcJi' becolnes gradually thinner, and more stunted, to- 
^ardi the east. ' Beyond this hilly tract, as far as the eastern 
frontier of the district, the country consists of extensive plains, 
inteniected in different places by long narrow ranges of sandstone 
hills, 'with eveti stimmits. 

Tfiis particular configuration of the country, gives rise to 
strikShg peculiarities in its climate ; and, consequently, in the 
vegetable and animal productions of its different parts. This 
circtitdsb^ce rehders it susceptible of a very natural division into 
three distinct parts ; viz. into the western or hilly part, the 
plains which occupy all the central and eastern parts of the dis- 
trict, ahd'the raiiges of sahdstone hills, which intersect these 
plainfc. * ' 

The sumbiits and western face of the Gauts afford, in many 
places, the most savage, and, at the same time, beautiful scenery. 
A biuridless forest of gigantic trees, with the utmost variety of 
foliage, ctov^the'highest hills, and penetrates into the deepest re- 
cessed df thef Valleys. In some places, enormous inasses of black 
rock, which a)[)p^r \o have been rent from the neighbouring 
hills, 'rise hi]gh*over the tops of the woods, and form a fine con- 
trast td thd ribh green of the surrounding foliage. Wherever 

. , . '. , i ...... H .' 

* The difierent altitudes ^hich are stated in the; foUowipg o^eryf tions, 
were ascertained by Major Cullen of the Madras Artillery, by barometrical 
measurement. 
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tbetfbreM; opeM a ftttk, so as k>iidiiikor die growth ^^MnUer 
plants, the ground is covered with tb^ lAao^t luxuiiant jgrntsme^ 
and flowefs tif the rieheA hti^ The altthidss ^ tlm wilderness 
h only iiiCimru[A)ed Iry the sleepy touiid of a moufttaia flteeau, 
or ooGttsionaUy by ^k hanh cry of Home idilafylNiiii^'Or the 
loud hoHow foice^iif a monkey. AaimolB ave addon'tni^ wilh ; 
aadiifiMDoii yottrjouna^, ii0AiB^b4obe da«ii/<Di"4Mff» bat 
an ^idkiss liixismht vegetation. ^ ' ^ * 

Some very beatitijful waterfiUs ore met mth in 'the >w«tttera 
Gftute, but many of ibeae aftie ^otn^^teleiy 'dti^«|» ki'^tbe hot 
season. There are very ine ftUa in ^Catuu lihoila Hdboor^ 
wlodi, for sublknity and nuigaitiide, wiK fi|oM»ly ipi^ lo^Aw 
in the world. They have bkherto betli Utile fknawta «««Q' to 
Europeans in India; and it k, I fa^eve, only <withi»f^ last 
ten or twelve years that they ba«« reo^^^ a aana Tfaot aft^e 
skuated OH the river Shervutty,idboul:££teenflail6s updieChButs, 
fixmithetownof Gan^pa. Tbeyarenowkaown tp£uiv^)eakaby 
the name of die Falls of Garsipa. I visited them jnt the JiioRlh 
of October 18S5. 

The country in the neighbourhood q£ -the Falls is ^futt^mdy 
beautify, combini^ the tn^s^ appearanae of a ivapical £vest 
with the softer t^lmraebers of an English pioic. HiU and dale 
are covered with a soft green, wycji is ifinely oonmsted mth a 
border of dark forest, with num^pous -dumps «f ^nigestio ttdlss^ 
and thiekets of aecacias, tlie carunda, and othar flowaiing 
shrubs. 

Upon approacMng the Falls, you emerge fDom>A.thick wood, 
and cotne suddenly upon the river, gliding gently among oon- 
fused liiasses of rock. A few ^^ps more, josver'hwge 'blodcs of 
granke, bring ypn to the briok of a fearftd ofaaam^ roaky/har^ 
and black ; down into which you look to the dei^iaS m thou- 
sand feet ! Over ks sides rush the ditfavent branches iof Ifee 
Hver, the hrgest stretching in one hnge curiing pii|al: ef ^wh^te 
foam, without interruption to the bott#m. The waiaril^are, at 
the bottom, by the force of thehr fidl, |)f^aeted faa vvtt in 
straight Knes ; and at some dtstanee below the Mhitonem a Ihio 
cloud of white vapour, which rises high above the-sunKHinding 
forest. The sides of the chasm are formed i)y slanting strata of 
rock, the regularity of which forms a striking contrast to the 
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The «ffiH3l <i£ aUthi^ie gbjpects.r^sbipg t9^,o^c^ imxvx Jtbif^sight, 

4rfW ^ ^nlf Titw qC die«i» io; 0$iiiv gpivM|Qj^f^<0^ai^^^ 

^4teQi MMn^tJieir flikkloTi roatoiinlntifMaL amounts <^ltiw%Bi-- .'t<% naoL 
After their first impresaon has-aowewhat ^ubvded^ IU|4 h?}^ 
htmmBm om timkQd t»$hm 'nm^ h«cap).fl^l^^lrif^l3^y,,«l^yze 
dW|)i»t8^iitttd.ib0CQw»jt#qi i pto^ lyUk tb(^4^lwl{ut ., ,t 
• (Tkt ohflrtw 19 MMii4iai'of an eU%>tiiQal fonp*, . 4^1 ^^ IW^w*^ 

•inaitortiNiaDdhesof the irwer $mi Uttk irilb aret pi^j^^igiff^^dt 
«lMi>«ie kdoMNBt «U .dy^ifiatM in* spi^ bdiosf thejjr^^ch ^ 
iboltotd. The fAa&ftX braachof ithe mer is much 4CoiUr9<^ 
in bieadU^ibefom k veadiea die brink, ofihe prei^pfee,, ivii^fi? it 
pnbMyd^miM exoted fifty 4ur sBxty&^t^-but it am^W' ^ 

The Falls can only he seen from above, for fthe-pceqipif|Ci!B> on 
bothiaidesrof thisnureV) nffpudxioifalib ta ^adiajt of a dtefoent 
Some genlknien have attempted to reaqh the bottom by ba\d«^ 
tiiemselKeft: loviered by lopes^ but v» om^ tp my kn^wk4ge, 
harUAcKo soeet^^. A view of die Bfiih £ran below would^ 
IinmceimQcedy eoB^e^ ia^xaodeur men^r ibmg of the^iod in 
ibe/vdrkl.- .The apectator.oan i«!ry aasUy, and wUbgre^at^c^e* 
ty, look down into the chasm to its very bottom. Some^l^r^ge 
pbtea of! gDms^pDayeoli in an inclined f>()^^n# i^xwni^cfige; 
so tbat.fay latrine bioH^ €at ^upon ooa.of tb«9^ he .c^Kt^igtdi 
IttsI bcttd ^yaMoraUy bey oi^ the brink of the prf^ 
r.fNoitiMtirate.me^aiiteittent ha$ y#t been iwade /ofitb^.b^^gbt 
•of^tfaMecfiiAkl Some who have «Qen tbcW'di9cbre,tb#t,t^ 
he^t fftedhai atleaNt 1U)0 fiaet ; others^ diat itidoe^ ^<^,|:^K3h 
ia0a> Ipgfffsr0lekmi^t9eo&et}mg0' 
€oAa}(Srk4maAfim. it dproter d^e^edgetnC ^a^impk, which pi;9)|^ 
seiwriJe^baymd Aesideaf ^tbepiia^ Wlf^SQOI^et 

^ iroporHadlb^enael/oia^ tberstoiie was £^ctUy di^Q towj^s 
tltetpmiipalicasoaKk, twUch smftiayolitedk Aijoong U§ |vir^(mi» 
and^mqpptddietfope. The stone at diis time appfaied to be 
about aOO feet from a small ledge of rock, which might be be- 
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twecnSOQaod 880 fi^ifom the bottom. It is jkA impcobdble^ 
therefore, tli9l)thethei^<of tbe^M iaiiiol'iiniich'sbntiof ifaOdQ 
feet. •!• '• ^ '■ .' -. ... ' iiffi . J ,i-j, J H)t 

Wtt'thalt tievf wBMm to- dieideKiqitioD oiiiAejEimmajyJigiAct. 
It barboea sttefied ikboir^, tbat it vmyin dradtdintadiiiie partB^i 
vis.idieirtstaA cnr faiUjrpart; tbegrdatpldiifttn th^xientBilnsttd. 
easterO' pMs m£ the cbstaiol ; and tW^aildalflDe hiUfii«liidEid|iteft^ 
6eot tbase^fdaiiia.' ^tv W" t^.-t r^w- v,ji ih. 

The bMttdary . beti«^«eii tbe ^pkitiB and- UUjr rixmUiA^&cf,anGA 
gulac Frooeeciing fixxti tho'eastv aiffemrnnsulatedttfevivqiigefi 
are first* tnetivithy baTkag'a genetdL^k|^tiaDt.Qf iionidii<»iv)est'aBd' 
€(outht«ist« The hills.ookttmueis pat^aUel rM^ts^inrHkithe ^aiftir^ 
direetion, £or many imles. .to* the westimid. • But'^sbeunvkfaiBt 
six or eight KBiles of the dUttBiit of the GautSyrthQ m^^aeoByaoh 
Buntiss a- more irregular cfaaraoter, the hilk being heaped* imHre. 
toge^r, nfjtth steeper sidei^ and more ir]i^rtilari£:mDs. The 
rugged and wild features of xnotttitaiBpus soeeifi^ are nowbere 
met with; for the hills are generally somewhat roundfd^; are: 
sc^tened with; a rich vegetation, and resemble,- in: tiheir gcnoiral 
character^' tbe hills of CumbtnhiDd^ or those between >€keneta 
and Lyons. . . 

The second divbicxi^ or tfape pbdns in the central and eastem 
parts of the diktrict^-are p»cisely similar to the ^Ltensive {dans 
of oottcm ground met wilii in every pjurt ef Imiia. T^bcy- aria al>> 
most entirely in. ib' state of cultivation. During theeailay and 
cold seasons they are covered with hixuriftAt'c»*op8.Mr>The<r^i|t^ 
larity in which these are planted; the great i>amety i ofi ■ colrtwra t 
produced ^by thesinmemufi kinds of grains,^ ptdaesv -oil «nd4rci;- 
ton planta, and the great extents over -wbieh tb^ aartspJead^ ^ '. • 
ford an appearafice of riches and prosperity..:* In the hotmaitths- * 
the scene is ^rtirely changed ; you then loak eroKuid' onianffiridu 
plain, whose deep Hack schI is every where inten^cied by ' wide * ' 
fissures. Not a patch of verdure^.not a tree <or einrubyis tuiibei 
seen. Clouds ofdast are sweptfaiong by*tbe:pBC!ohii^'TOind^torM 
hugepUlars of it^ raised «ipby wbirkHnds to libetie^^ioi ; 
dred feeU hr:^ ^seen /stalking aterosa the plabi ;"or !(ifi diets 
spher^:b^caliB)ttfixedifor'a leng^ of^ tibial to tone 8p)t/Ha?biB* 
cheerless ^iew isidnly terminattodiat a* die^ance bya Ikie'ef »»and^ 
»tone hills, whose even summits give them the appearance of a 
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'fgmttioai|i u TJbe SMD, noirtnearlyiYertiGal, pooduoesta poiitfal 
gfatii^ and^enierjrlmDg'thiiigi k* overoome by Uu^oppressure best, 
not even the hmn oE an insect being heard. 

/liwtBandslcbleitmM) occupies all the noortbeni parts lof ithefdis- 
trist*'{ It^OPMPBetattbt to the east ofGudjUttdetghttri-iidieiioe it 
exienttbttiavth iO'tbe'Sistnafa; i Its sontkem'botmdafyninslroin 
iSti^irieBrgiatkr^'tliMiigh Jiilleal and iKk)iioor to Pursghur; 
•whence this tract extends, with some int^ruptioiis, north to the 
Kistnahy' and northwest) to <3dcauk^ Padshapcnre, and into the 
Kolaporeoountry. Within this tract, however, are inany ex- 
tensive plahks df cotton ground. The sandstone hills are inva- 
fiaU^ inlmg ranfes^ the^general direction of which appears to 
be tnoftb^wiest and 90i!^h-east. Many of the. valleys between 
thesevranges possess a* soil of pure sand, the debris of the neigh* 
boinrhig hills. The hills ave generally bare; and where they 
possess a sUght covering of' soil, produce, only a few stunted 
shrubs^ 'iOHiaisiii^ principally of cac^, mimosas, and the cassia 
aufficulatai . 

Another range of hills of muoh less extmt than the sandstone 
hiUsv>and nrfiich could not be included in any of the above di- 
visions, desie^es to be noticed in the physical geography g^ the 
district It is called the Kupput-Good-Range. It consists of 
grimite and sdnsts ; - and extends from near Guduk, in a south- 
east direotioD, as far. as the Tumboodra. Were it not for this 
range 'Of.hiUs^ the* cotton ground plains would ext^d uninter- 
ruptedly Trom the isoathem 'extremity of the dbtrict to Gudjun- 
<lerghur and Konoor. 

Siveirivers water this, district, viz. the £istnidi, the Tumboo- 
dra^ the iCkiqpurba, the Mulpurbah, and the Wurdah. The 
two ifirstare Iqr^far the most oonsiderable, and form -the northern 
andisoiJ^hem'boiiMid^tfies of the district The Uuree others'are 
reduoed/to comparatively small streams in the hot season. They 
all tidce -their Tise in the Western Gauts. Besides these, tb^re 
are nnmerosisatrcams, or miUdis, as they are called, the most 
coBoderaUeof which is the B^ny nullah, whidi has itS'SOpfne 
amongi.th^ hills in the neighbourhood. o£ Misoreoottah, Acfws 
nortliward through the black plains, and falls into the Mulpur- 
ha. Most of these nullahs are dried up in the hot season. 

These rivers and nullahs, except in the western parts, are 
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dermdof bwiitf-; boag dbggiih aaA-aniMjF. . ^Thsjf entlUk 
wmf AnMgli-tlM dm^mttofirffNKmdj iMsk, in ibb dry nmmmj 
foma ptedpitotiB b«Dlt% deefif Uack, nodlMwr^ flodillittai in 

miy .'pfcMcfc4gi& fawn 'Oyqli^ite Awiy feirt 4tcf^ awtpfteaiifcrcf^ 
flowed idttng'IdM naiiii. Wcmhitteiawr^toteatdi thii ntnpiag 
bu]in(i»lpwed«idlli YvdiMi^ Nvkh tstte^ 
gjpri-irttrtegytMibdfatiftJ ia-iirtmfcK^inBimto i - r.'j<| v"uf> 

TtM HMt'opp<MilihdilmlM4iDe 
Ae •outkem Mahmtta ooistlxy ;. te dm ve«loa» ^pwts^ tmraids 
the 6«tiis» Mij be raokoMd mamg nbe wi^tteii^ {awti^ttliailii- 
diaa poHmdlt ; aad tile co^losi amiiBg ^tlm diaei^ 7)i0|rrer- 
age M^iMitty oTi nniiat^life latUvnwiy faerfedamdl AfriM(0O 
ivtSfiiwbeft; ita ^bKttctrw&t, a larger ^pMi%. dMDi^dtfaiateii 
falls within one mimth K . The idiiiiateheooiae» gmdtfaUytdaio- 
ag mie yaciarii« m w aiA » inm ikmwkmR tti (iJai^'wm^&mi(B»^ 
and afr thb ohan masKLiNW. md &S£. '9a«bcre<«(iineqp«r|id3r 
auditor t&aate an «ha i^HthtmtpaMa.tif tliie diiiriety^tbanio die 
eoiiliMm, 4»i the^saaibe iaertdip&. >Thii]B,i at Soondab^ lAmd^ 
aiateisiaiiiyaiiditool; at/fik^kaiiki loa tha^Hhav.buM^iwUEJi 
4siniihe«aifietfcQgitiukyil<»d«y aadihot it i u. 

A ooimderable qnantity of rata jUla aocfSBr MsHaaird^itiie 
oatnitry oMrt ii Mte s^hifly; but hefniidifilM tb^-aufil^y i»i«)an^ 
and precanious. In August 185Mr, a gQadid««I)of •laiaiif^ttat 
Dnrtrar; irid^.al the 6ameftii|ie»iaota<lD0|thad>laU^ 
tnileB lo :dte east, aadt the 'WttUfltlh0re>wei»<u»Qavly>4iJ^v{ilp. 
Ffyrfftseetfreeksio July and Angtistt this y^iT) (}9iS)y Mealy 
iooeslmdtnktii'Mliai Daraaaytaiid dvtMg^lihe ssiiMSrtiM^'iM. a 
4h»pii^ aft flieicaitaii paHa^ilf ^tbetdistnot i t(!i>.>nj ;iti 

Tha^^iffeiMica in tbeteUksiandmada <oSi^m 0^ ftb^t ^^Mm^ 
^adtaaf tbe^veat^m aild .eaittem^iMte t>tthafdiirtwl^»hitndei»»>y 
ttstiftis facnr -tfery oppesitcf soe limit ali!^peo$m (tiBia^te^ 
«Huv)^ |)laodf, theiinraier ta^ o£te iim wedu di»^iUi6^Ql0ii- 

• Vi^e Stati^tiq^l Eeport of part of the Southern Mahratta Country, by 
the late Dr MarshaU. 4 
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saen conined to llidir «o«v« vybgevfkr him^ nottonljr «b]^ liie a^. 
weA^ ^ih^ SUVA, hikt m laimyt i«Mlaip!C»li by^thiE^itt^ 
thMT^oMiiuiiiialiaftbylbe'tfwollm^m DotkiglliisditMry 

Jaid-ia^A Aap^gmyplwd'iwa »oyi^),jtbfai^^ 
ffl^aid the centre i^'th^iai9eridbfe«liifrilii%%iwlMDb 
ttofutaadyifitted with jmoke. Wfaeiirtheyt:4cr.;veiithu^>oiitiii 

they place *^ a #oftiof thattbepi <oAse pr sheU^ txwd^ ofi^ leaves 
of the jar f, or «oine c^^r of the judm tribe. It is^broad over 
the whVd^ back and shoulders, narrowing to a peak immcdiata^ 
ly^nr^iAl^'bebdj^a^ cdidntfigHlowti die>frlMt^of«rfl^ 
8^ Aii^a$liit|ekl«8i«ry logWe k AfiiMboldj ^lfli*'j^ ili^ $iiffi. 
<dent to caiAry the water dmt fidb bn it^olear bf^tbe b(^4*^ 

In dieeastcm ports, it is ttery xlil&reiilL 'Cbet^im) is jel- 
4ooft flo'SeVemufi 'to preretttithe inhahhantB- fitnui'giMtgtout: for 
fimr jAld (twenty hmirs at one tape? i and there^ jrocaaitiowg 
ttgaii^M b(eat^ n0t agaiiM eold, J9d necesflkoy^ > r.. / 

' 0?ke-irilhiged- iti the<iv«8terh paorti ^oMistiof^Astciiedbuts, 
oirhoae «teep dopiag ^Kioft nearly 'reaxSitbe ^fECkmdv^rlJie-mdls 
b^gonly a few leet hi^ ttuit they mt^ be dfeetinlly pco- 
tected from tiie iain« Every jpot ist ocMrered with yggfltarion. 
iledgiss and treea covered with twining plaata bne ,tbe noads, 
and the thatdied loofi are often ccniceded t^y eroepers^ general- 
ly euoonibevs, pontpkina, fca« 

The tUblges in the ^aatem parts pcesent a cmioua'C^mtnaatto 
' the abdve. Gt«iieriiil)y not a spot of gtven, for many jnopths in 
the year> relieie^ die hoitid glare. All is paisdied and faoown. 
'Noproieclioii betag required against heavy nin, Ast houaes are 
-teiik entirely ctf^ajs wbioh one heavy ahower^ suoh as !fhe west- 
Qlni i nh a bit u fttg oiaistaaitly o^tperience, would >conipl0td|y Jevel to 
the ground. The walls of the houses iare fimned of aun^vdted 
elay^ And ave fhkneigbit to ten feet high. Uponihtseis sup- 
povteda4eMU!e roof^otaqtoaod of beandiesof tneosror bamboos, 
bovered with ehy. NotMag can be oonoeived maxA ugly than 
' these vill^^^; On ' eveiy side sqinnre nunses. of diy tcjiqr^.giye 

* A native blanket. f Borassus ilabeUiformis, 

t Marshall, op. citat. 
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one more the ideft of- huge fmUhilk tlmi of bunan habitations. 
In these' plaoes^ irood' being -foand in too* ssudl* quantity' to 
senreatf'iM^'oo^ft'^^httig is lOsed'fbr'thiB pd]«pos0r «krbicb'beitig 
made into mttll 'cakes^ is ^as plastered** on die "waHsi lef > (th<br 
houass' to dry in the sttDv .Wfaea* dry, ^it is eoUectiUL iMl«< stddist, 
like peat-etaoks in a Sootdl* Tillage. i*- /> . yi.. 

Darwar, which is situated on ihe eastern edg^ Aif iJii^'Hflly 
tract, feiijbys a tolerably cdol and agteeaWe"riKfittrfte.'''Thte tkilf 
time at which the heat is very oppressivt^ is in 'H!Wrti,'!Aj/Hf, 
and paH 6f May ; and even th!en* a cool teft^hitig'wttferly 
breeze sets in every afternoon, and contiiiuesduring Ihe' Whole 
night. The luxui^y of this 'breeze is diHy apprddttted'b^'tbojte 
who come either from the interior, or from" the eastern' 61* 'Jv'eSf- 
ern coast, where the nights, during the hot season, are clostf 'ttM* 
oppreave, preventing sound sleep from tvfi*eshing 'thelaAgilid 
frame, ovfercoine by the heat of the day.' 'This^cobl'bteielfe is 
felt but a very short way to the east of Darwar, Tor dt'soori'bc- 
comes heated, by passing bverlihe arid plainsof that'ptof bf^h^* 
country. '- " ' -" >■••'''■ 1 .'.i. -f ti\ h.'. .. 

Speaking geneyrfly, it may be ' said,- that, tff l^w^to-^as ift 
other parts df liiditt, the wind blows during six months, Vi*. 
from the* middle (if ATfwil'td t*f* middle of October, flrctti tfife 
south-west, ^nd dtiring the iremaining months ' froh^ ifie tortBf- 
east. But it has been already mentl6ned,' thait,'diiring'^h^*hot 
months, a cool wind blows all night from ttie west ; and If rfmst ' 
be added, that," fcr several weeks, at bdth i^trfnbt^!,'ttHe4iiid' 
isvaritfMe.' ''"—'- • ' •.. . n, m -./ . .,j/t' 

Heavy thtmder-ahowers fall at Darwar m A'pfil'aAtf **May'. ' 
The weather then continues cloudy ; and the steatff ^li itf ^l^'' 
monsoon geiterally begins in June or the beginning !of 'ifiiiy: *W' 
is a curious circumstance, that the first heavy shovfefe fftM M!' 
do not tbin^ from the west, btit ate accompaftieA fcy'tWe*ftMI6wi" 
ing ph^omena. During the day the wind 'blow* itfeffify Kt/in'^ 
the sotith-west.' Between three and five in the aftetttodtt; bMfr 
clouds^ai»e 'ie^' 6K!itttmvrlating in tHe'east/ ^Cteud^ii^i^dVi*' 
cloud," tttitiP'trieVhoie'eftstern sky ii' c6VerW'witfi''6h^*d^hsd' 
black %iasS,' ' whifch, how pierced every wWre by JWkdfl'li^t.' 
ning, and acdoAipdnied by constiant peals dflthdnder,' slb^^ly' ap- 
proaches Against the western breeze. Wheil if hkife approached 
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very neacv^the wind sudcMy changes, bkxws sAcongly ftoiii.tbe 
ea>ty tond 'brings along with it hei^ry batleffiag>wny and acmiew 
timastlat^ihaiU The wind changes frequaitly, hbwjng.frem 
allf quarters of fiheoompas^ qntil at length it . again heco«ie» 
steMy. from llie>wast, and the, tempest ceases. Th^ b atpeated 
every day for some days, after wbidi the wind oanitihiies to blow 
coQslantfy from .the .west for ^ve or six. months. Storms also 
o(;^9^ at! the aujtvimnai.equinoKi but not so ri^gulady nor so. 
vift^eptly as^thosejust deseribed., .. 

. iiUithough Ibere is a good deal of rainy weattier at Dacwar, 
yet there tare seicbm such deluges of rain as frequently occur on 
thewCoasts;; aodthe total annual quantity of rmii is certainly 
less than tliat which falls 'either on the western coast or oa the 
Gauts. , . 

It is a curious circumstance, that, while a cool breea^ blows 
during. the nights of the hot months in the southern Mahratta 
country, there is often at the same time a most per£ea cab» on 
thct wiestem coast ; proving that this is not a sea4ireeze« as sup- 
posed by many. It is probably owing to the peculiar surfaoe of 
the country, and produced in the following n^imner. Thetiauts 
and western parts of the country being covered with wood^ and 
moce plentifully su[^lied with moisture than the interior, must 
cctfdsequently be always copier ; byt more eqpedally at night, 
foe the arid plains retain the heat of the day longer than the 
vsm^\ wood«. The hot air of the interior, therefore, will aaa»d> 
and: be rqphiced.by .the cool air from the western jupgle^wd 
Uius give rise to a refreshing breeze, which will continue all 
nig))fi aQd.as; Iqng as it is not counteracted by, the prevalent 
northtiei^t ^'vod^ which, being always more ppwerful during the 
hefit c^ .theiday, then gains the aacendancy* Now, as, the west- 
ern. piMrta <rf the country are ^£iOO feet a We the w^tew i^oast, 
the .^prWfl yrhich blows, oyer then;i does not ascend &oip,Ahe ^wst 
h^(m\ ♦w.il has^been. already statol that, thp ^mq^ht^^w fhe 
cqfiAft POflAipws calpi : it must therefore be ;»|iK)!i?d,fTOw»the 
samp. altitude ; and we may acc^wrdingly .fl9l^4lPr*thi^t,a msi^ 
of, ^,Jtee:ft(H)Qieeitifl bright resta Mndi«kAii}|;)ediP^t<b^ coRst, 
while.MiHt i«Mpqdiat^ly» ftboveit, yia^ on q,j#yel)ifntb theiwinmit 
of the Gaut8,.i4,in vapid tpoMon towards the;. interior r , !..,, 
The following remarkable and interesting appearances, which 
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I observed at Goa on the 6ch of October hut yt&t^ fhow, in a 
firtirikiikg marnieTy irfaat a great inflaenee die Gauts have od the 
m««s^tol6gicifl 'j^tmt&tAetikL 6t tftiar parrt of India/ sM }Am cbtii 
inrii tbe ^AidVe if4MenMb>nii r^gatding the western hf^te^ otthe 
adurtb^rtt' Mabratta eount^y . ' I«arge unasiies' c^ clociife; ^AAk 
lat^tikitlg aiid Ound^, urett observed on the Gautiv ^botn' mkK 
daf. Th^ dbtidtf g^oidly ptoce^ded irestw^rd; but tx k v^ 
great alfittider Mil/itt' tb« iev^fAng; tb<ey C(toiptor% ci;)lic(d*lcd 
the blue sky, stretching far to the west over the sea. The^ Mi- 
bdiyrtok^ta^iiBd clbse md opi^^^s^ivi^, atid thiilid^r iliM' Ifeii^, 
b%h 4ffeit Cftnr ikitii; among the eloutls thtit hkl x^i^fejecied fhiM 
the iGtaats; Thus tb^ air, reM&ng on th^ l<!i# Country; \6^tinui 
ed undisturbed, while great hygrometrK;' and eledrlc eb^g^ 
occurred in the atmosphere, only on a tevel with'th^ ^tiaiMt'W 
theOatfta. '* ' ' ■ ■ .• - y *J ' ^- ' ; -• 

F^k the mort&ig are ye^comhmm at D!*]W-,aJ0d 
present avery t^markaHle appearance. ' Tti€y'ttMLriiMf)iM^ 
d^ ih>mthe wectt, and, dbcmt smwri^, am s^ HoHib^, h»tD^h^ 
mas^ bver the hiHs. They sometimes appeal' blac^; '^i otW 
tim^ pelfl^ly white, according to the sp^f^tc^ dtulAtkJ^ Ih 
i^espect 16 tke light Tbey are generaUy not v^'hi^, ilnd 
varymnthin thor ferin and extent ; socnetbAes' covering a gMx 
tract of country, at other times being very partbtl, and ^tt^tdtf- 
ingout, as it wei^ into long bands. When riding but «i the 
motf^g^ I bav^ firequently observed a thick mass of Ib^ on 
each skle of me, While thAe bytarmedlate s^pice wits dear; ba^ bf 
the inasses )iating a idack, theoiherawhii^c^bur, idalng 
ftom their di£Fi?rent situation in regard tb 1^ Msing'sun. " Tb^t^ 
ibgs never last knger tban a few hours. 

Having been ordered, by the Bombay government, to keep a 
roister of the weather at Darwar, the fdlowing was commenced 
in January 1827. There <night also to have been a register of 
the barometer and hygrometer, but the former of these instru- 
m^ts was broken in its carriage to Darwar, and the latter , 
coukl not be ptocured in India. 

The thermometer was kept in a broad open virandah, at a 
distance from any widl, and, at the same time, completdy in 
the shade. The spring-water, tbe temperature of which was 
taken, was from a w^Il about sixty feet deqp. 
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Id the.foUotwipg tabk the mew of tf^a pb8eiyatipn»» made at 
10 A^, M. ^d ?0 p^ n*, ^ g^yen, aa prpb»% ftflEq^fd% a very 
ncsar ^prp^imatiQp tp t;.he true mean of the.tii?^t{f;,foM3r hours- 
In. carder to ascertain how far thb rjjle held good at ttacwar, I 
observed the. thermometer every two hotit:^^ cJV p^ nighty du- 
riqg, tisro ^jucq^y^ day^.ip FphrMary opd ]tw9 ip J\feu:?fe J?27, 
apd f^und that the; me^ of all thes^ ob^erval^jpifu? H^af within 
^|,tl|s of a d|^[ree of the twodbiserTaticos made at 10 a^.m. and 

,,^t yfiH,]^ ^n fry ^M^ f<4iowiftg tahle, Ujajj tb^.^afj^ tepape- 
i;«t^ve;(tf th^ fii^ ten m^pnAs of 1827 wm 75.81% wl ^^ q?^?"*- 
wAtj^r .7?.635fp ^his. will probabjy be a litfle too hi^..f9if the 
ine^jDf t|:ie.wWe y^r; fpr Jfovemberjand I>qq^);)!^ are 
W9ng( M^ fi^pJj^^Kof tijie.tiirelyeimQptbs^ 7^ .th(&rpfip(rfis„ per- 
haps, a very near approximation to the true mean temp^iT^^ture 
4^f X^aipff^^, Xl^ total jqL^wfltity of xain w^gl^ feU, irom the 
epiffpppcement of the raips im April up to November, wa^ 26 j^^ 
i^b^.,,, Xb^i.J?4».whiqh feU in Ja^uaiy^, wa^ quite pmisual, 

an4^ iifdee^r fuc^ a circumstance wa» not remembfo^ed by the 
<|id^ ifthi^bitant to have evey happ^ed before^ ^A. fm powers 
^fnetime^ fall in Novemb^ andl>e<;e?nl}er, but never apy heavy 
raim The $upplj of rainat I^¥farKiA.J887> w^.cpn^ide^^ 
aUy jl^ss.than i^fuaL . 

^olgafim, which fs tbo^milit^ajy head qju^rtqp^ pf .th^divi^ion^ 
}^ a much i^ooleif climatq, ,and a much lai^i; supply of rain 
t^.par;vary qwii^ to it» vicimty :^it th^ (prp^s., , 

, .'SFh^ mc^an. temperature of Darwar i%pK)bably.flM*t ^^ ^^ 
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DJRWJR— North Latitude 16* S» ; East Longitude ^S" 1\\ 
Height above the level ^the sea 94S»fset, 



18fi7- 



Tbmfbbatvbi. 



lUlH. 



QSNERAI^ REMARKS. 



January 



Air, 

70.16 



Jmc^ 



74.12 



February 



March 



74.71 



77.22 



74.12 



74.70 



April 

May 

June 

July 
August 
September 
October 



80.42 

80.27 

74.78 

72.QO 
72.65 
72.88 
76.13 



Means 7d»21 
Totalquan- \ 
tity of rain | j 



76.41 

77.49 

76.d5 

76.16 
76.28 
7&34 
74.78 



75.63 



Cent^ 



A good deal of rain fell between the 13th 
and Idth, which was a circumstance qtiit^ 
unprecedented in this month •. It was 
general over the peninsula ; and occur- 
red on the same day at Madras, here, 
and at Bombay. The rest of t^e month 
was generally clear. Wind E. and N.E. 

The weather was generaUydetfr, with dew 
during the night. Wind genendly E. 
and N.E.; and, from the I5th to the 
30th,. westerly winds during the night. 

Grenerally clear ; with occasional fogs in 
the morning. Wind in the b^^inning 
of the month S.E. ; in the end of the 
month rather changeable. Westerly 
winds duriiur the ni^t throu^out the 
whole month. 

Weath^ dmngeable. Occasional thunder 
and lightning. Wind changeable: the 
prevaiEng wind S.W. 

Generally cloudy. Occasional showers, 
with thunder and" lightning. Wind W. 

# 
Cloudy. Rain. A Uttle lidiitning on 
the 2d, 3d, and 9th. Wind S.W. 

Rather cloudy. Showees. Wind S.W. 

Rather cloudy. Showers. Wind S.W. 

Cloudy. Occasional showers. Wind S.W. 

Generally cloudy. Occasimial showers; 
and sometimes fog in the morning. 
Wind changeable. 



16 



• The actual quantity of rain which fell in January could not be ascer- 
tained ; for I had not then received the hyetometer. 

(To he cmtinued.) 3 
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On. the Regions of Perpetual Snow in Norway and Sweden. 
By Lieutenant-Colonel Hagelstam, 

Height of the perpetual snow region, or line of congelation^ reckoned in feet 
from the level of the sea. Latitude where the principal trees, plants, and 
cultivated vegetables cease generally to grow. 

I. Norway. 

,THE snow region at the North Cape is 2400 feet. Cloudber- 
ries {Rubus Chamcemorvs) on the summit of the Stappen Rocks, 
and islands adjacent. The dwarf birch at Hammerfest^ Lat. 70^ 
W ^'. From recent experiments made at the instance of the 
Horticultural Society of London, the following vegetables suc- 
ceed, viz. cabbages, turnips^ carrots, sfMnage, lettuces. From 
the two latter a second crop. English peas produce in favour- 
' id>le summers. 

From 70* to 69°. — Juniper bushes at Alten, near I^t. 70° 
The Scotch fir attains 60 feet and upwards. The snow region 
is here 3600 feet. Blaeberries ( Vaccinium myrtUlus). Bar- 
ley succeeds sometimes in the valleys. Currants. Strawber- 
ries. Raspberries. Arctic raspberry (Rtibus arciicus). 

From 69° to 68^.— North of Lat. 67° no other nati;ral wood is 
found in Norway than the birch and Scotch fir, and these only 
along the deeper fiords and considerable streams. The extraor- 
dinarily productive fishery of stor, torsk or cabeljo (stockfish 
Gadus collar MS and G. moj'hta) takes place in February in the 
Vestfiord. 

From 68* to 67°. — Whales and herrings abundant along the 
whole of the coast of Nordland. The inhabitants are entir^y 
dependent on the fishery for their support. The snow region 
over the coast is 3800 feet ; upon mountains 3900. 

From 67** to OB". — ^General limits of the spruce-fir. Rye 
ceases. 

From 66* to 66''. — Oysters. Ash. Hemp. Spring rye suc- 
ceeds more frequently than autumn rye, and in these latitudes 
ripens in from six to seven weeks. Cole cabbage. 

From 65° to 64°. Oats. Flax. Peas. Beans. Hops. 

Wheat in small quantity. 

JULY SEPTEMBER 1828. V 
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From 64** to 68^ — Gooseberries. The snow re^on to the west 
of the mountiuo range (Fjiillrygg) is 4800 ftet. Maple. Applet 
trees. Cherry and plum trees in the valleys near the coast 

From 63** to 62°.— Pear-trees. Hazle. The oak found 
wild only along the coast, and most between Holmestrand and 
Mandal. It is planted as high as Brontheim, although very 
thinly. The snow region is 5300 feet above the Dovrefield. 
The walnut is planted, though it does not produce any fruit. 
Elm and linden. 

From 68° to 61°.— The snow region upon the Langfield is 
5410 feet Asparagus. Between the Latitude of 58il° and 62°, 
the surface of die principal mountain chain is nearly altogether 
flat 

From 61° to 60°.— At 61° the snow region upon the Fillefield 
is 5600. The perpetual glacier upon the Sneebrsen and the 
Folgefonden has now increased downwards to 1000 feet above 
the leyel of tl^ sea in several places. 

From 60° to 50°.-^The snow region upon the mountain chain 
is 6800 feet ; upon the Folgefonden it i$ 6000 feet A water- 
fall of 946 feet perpendicular has been lately discovered, by 
Professor ]l^^ark, in a valley in Bradsbergs Amt ; it is called 
Raukenfbssen. Beech wood is found only in the country be- 
tweesa Laurvig and Tomsberg. 

From 69^ to 68°. — Wild rein-deer upon the chain of moun- 
tuns. The constant temperature of the earth along the Nor- 
wav coast is, at Vadsoe, in East Finmark, 34° T ; at Alten. 
gaard, in Finmark, 36° j% ; about Drontheim, 40° ; at Lyster, 
in the northern part of Bergen's Amt, 42° 8^ ; at Laurvig, 
about 45° 6^ ; at Christiana, about 44° & ; (at Paris it is 63° 3"). 

The above observations were made before 1810. In the 
centre of the Scandinavian peninsula, and on each side of the 
alpine ridge, in round numbers 500 perpendicular feet above 
the level of the ocean, cause as great a change and decrease in 
the climate and vegetation, as from 120 to 160 miles horizontal 
distance towards the north ; 1000 feet in perpendicular height, 
equal from 26 to 326 miles ; and 2000 perpendicular feet, about 
685 miles. To the northward of Drontheim, up to Lat 67° N. 
500 feet in perpendicular height are equal only to from 120 to 
130 miles, and 1000 perpendicular feet from 226 to 260 miles^ 
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in honKontal distance northwards. In the same proportion as 
the snow line sinks, or the temperature decreases more suddenly 
fiirther north, the distance between climates near tbt aea^ and 
those in height, i, e. on the mountains, becomes s^ more tnffing, 
until at last the climates of both nearly meet at the NcMth Cape. 
Although the principal part of vegetation diminishes, as above 
stated, accordmg to the altitude, or in horizontal distance to^ 
wards the north, a great variety of plants are nevertheless found 
in Lapland, and along the alpine chain, whidi do not grow in 
the lowlands of Norway and Sweden. 

II. Sweden. 

At the North Cape» neither the ocean nor quicksilver ever 
freeze. The greatest degree of cold during the winter there is 
from + 14^ to + 10** 4/, seldom + 6° 8^, and commcmly cmly 
+ 9,V to + 83°. The average temperature of the air through- 
out the year is, however, nearly 80°, or two degrees below the 
freezing point. At Upsala it is 41i° ; at Christiana 48* S" ; at 
Paris 68° 4'. The sun at the North Cape is never visible from 
the middle of November until the end of January ; bat, on the 
other hand, it never sinks below the horizon, or is <DUt of sight, 
from the middle of May to the end of July. 

The snow re^on at the North Cape is 2400 feet At Lat. 
70°, the shooting forth of the leaves takes place six or seven 
weeks later than at Upsala, and three weAs later than at Tor* 
nea. The small dwarf birch, mountain willows, small aspen, 
bird-cherry, and mountain-ash, as also the dwarf grey alder, are 
found only in the valleys and sheltered situations. 

From 70° to 69°. — Turnips and potatoes. Gieneral limits of 
the birdi^woods. General limits of the pine-woods. Barley 
reaches almost to the boundaries of the pine-woods, that is early 
barley. 

From 69° to 66.-— Bears in abundance. The general boun- 
daries of the spruce fir to the north and east of the mountain 
chain. Currants. Rdndeer, wild and tame. 

From 68° to 6T. — Turnip cabbages. Cattle the principal 
means of subsistence. Horse-radish. 

From GT to 66°.— At 67° the snow* region 4400 feet. North 

u2 
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of this latitude the sun is visible the whole night at the time of 
the summer solstice. 

(N(Mth Polar Circle.) Rye ceases to recompense the labour 
bestowed, on account of the frost. Carrots and parsnips. 

From 66° to 65°. — Hemp does not ripen to seed every year. 
€rarden peas. Com [grows, and ripens in from «x to seven ^ 
weeks. 

From 65° to 64°.— At 65^ the snow region is 4800 feet. The 
medium of the summer heat at Uleaborg has been observed to. 
be twice as great as at the North Cape. Gardens of fruit-trees; 
they do not, however, succeed. Gooseberries. Oats to the 
north of this very seldom ripen. 

From 64° to 63°. — Cabbages cease to come to a head. HaK 
does not ripen to seed to the north of this. The snow r^on is 
here 5S00 feet. Peas, vetches, and beans ; nortfi of this they 
are found in inconsiderable quantity, and do not ri^n every 
year. 

From 63° to 62°.— Cherries. Aldier (Alnus gluHmea}, 
Maple. Wheat succeeds as far as Angermanland, but does not 
ripen in West Bothnia. Tobacco. Apple and pear trees ca» 
be planted with success as far as SandswalL Ash and willow. 

From 62° to 61°. — ^Hops. Vines in the hot-house. Hazle. 

From 61° to 60°.— At 61° the snow region is 6800 feet. Ehn 
and linden. The oak is planted as far as Sundswall. A^Muragus 
in hot-beds. The plum bears as far as Gefle. 

From 60P to 59°. — Buckwheat on dry heaths : it abounds hf 
Scania. Pumpkins and ^ melons in hot-beds. Apricots and 
peach-ti^es in th^ hbt^house. 

From 59° to 58°.— At 59° the snow re^on is about 16OOO 
feet. The walnut and mulberry ripen in Gothland (when plant- 
ed), the first even upon Kinnekulle in Scarab6rg's Grovemment 
upon chalky ground. Beech woods cease. This tree grows wild 
nevertheless, but in inconsideraUe quanUties north of L»t. 57°* 
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The supposed recent Origin of America refuted. 

A VERY ingenious naturalist, Mr Smith Barton, has said, 
with much justice, ^* I can only consider as puerile, and in no 
way proved by natural evidence, the supposition that a great 
' part of America has emerged from the bosom of the wgu 
ters at a later period than the other continents *!^ May I be 
permitted to quote a passage from a memoir whiqh I composed, 
on the Native Tribes of America f . " Justly celebrated wri- 
ters have often repeated, that America is, in every sense of the 
word, a New Continent. That richness of v^etation, that mass 
of inunense rivers, those great volcanoes, always in action, an- 
nounce, say they, that the earth, incessantly trembling and not 
entirely dry, is less removed from the origiifal chaotic state than 
in the old world. Long before my voyage, such ideas appeared 
to me as unphilosophical as opposed to the generally known 
laws of physics. These images of youth and disorder, as well 
as of dryness and progressive I09S of vigour in the Earth, as it 
grows old, could only ori^nate with those who amuse them- 
selves with seeking out contrasts between the two hemispheres, 
and do not comprehend under a general view the constitution 
of our planet. Will it be said that the southern part of Italy 
is a newer country than Lombardy, because it is almost conti- 
nually shaken by earthquakes and volcanic eruptions ? Besides, 
our (present volcanoes and earthquakes are slight phenomena 
compared with those revolutions of nature which the gediogist 
must suppose to have taken place in the days of the melting and 
cooling of the masses which have formed the mountains, when 
the Earth was yet in a state of chaos. Different causes must 
make the effects of the energy of nature vary in difierent cli« 
mates. In the New World, the ♦ volcanoes, to the number of 
fifty-four, may periiaps have burnt longer, because the chain of 
lofty mountains in which they are situated is nearer the sea, and 
because this circumstance, and the perpetual snow which covers 
them, appear to modify the subterranean fire, in a manner as 
yet little appreciated. Earthquakes and eruptions act there pe- 

• Fragments of the Natural History of Pennsylvania, vol. i. p. 4. 
+ Berliner Monatschrift, t. xv. p. 190. 
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riodically. At present physical disorder and political tranquili- 
ty reign in the New Continent, while in the Old, the discords of 
the nations drive men to steek for rest in the bosom of nature. 
Perhaps a time will come when one part of the world will take 
the place of the other in this singular contrast between physical 
and Q^ral enei^. Voloanoes rest for ages, before fhey are 
i^galn lighted Up, The opimcHu that, in the (dder regions, there 
ought to reign a certain peace in nature, is founded merely up- 
on a pby <^ our imagination. One side of our planet Can never 
be dder than the other. The islands jnroduced by volcanoes, 
such as the Aaores, or gradually formed by mollusca, like many 
islands of the Pacific Ocean, are in general more recent than the 
granite masses of the central chain of Europe. A country of 
OEoaU extent, like Bohemia, and several valleys of the moon, 
circularly inclosed by mountains, may long remain covered with 
water, in consequence of partial inundations, and form a lake. 
After the waters have been entirely drained ctf, the name of 
newly-fonned land mi^t by metaphor be given to this, where 
vegetation would establish itself by decrees. But an aquatic 
envelope, such as the geolo^st figures to himself at the period 
of the formation of the secondary mountains, can only be sup. 
posed, ooi^stently with the laws of hydrostatics, as existing at 
once in all parts of the world, and in all climates. The sea 
could not remain on the vast plaint of the Oronocco and Ama^ 
son, without, at the same time, ravaging the countries situated 
around the Baltic. The concatenation and identity of the se- 
condary strata near Carracas, m Thuringia, and in Lower 
Egypt, prove, as I have shewn in my Greological Picture of 
South America, that this great operation of nature has been per- 
formed at the same period over the whole earth.-^JTtef/^&oU^, 
TaiiUtm de la Naiure, Um. i. p. 133.189. 
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Account of a Depo^Ue qf Foml Plants, discovered in the Coed 
Formation of the Third Secondary Limestone, near Scar^ 
borough. With a Plate. By Peteb Mubaay^ M. D. Com- 
municated by the Author *. 

An interesting geological discovery has lately been made near 
Scarborough, in Yorkshire, in Gristhorpe Bay, of a large depo- 
site of fossil plants of the coal formation, presenting many varie- 
ties hitherto undescribed. 

They occur in the strata called Coaly Grit by Mr William 
Smith, a pseudo coal-field below the com -brash, but far above 
the coal measures of any moment, being superior even to the 
Oxford clay, marl-stone and lias. The thin seams of coal which 
accompany these plants are the highest in this vicinity, overtop- 
ping the Bath or inferior oolite ; which again is above the other 
reins of bad coal which rise over the lias beds to the north, and 
contmn similar vegetable remains, along with a singular arundi- 
naceous stem, called by Mr Merchison Oncylogonatum carbona- 
rium. 

The Gristhorpe petrifactions appear in a fissile indurated clay, 
passing into a soft grit, and occasionally alternating with clay 
iron-stone, which is replete with nodules, intersected with veins 
of calcareous spar^ and generally in the centre containing some 
vegetable impressions, for the most part varying from those in 
the clay ; and, on account of the hardness of the stone itself, of 
greater sharpness and preservation. The plants lie layer above 
layer horizontally, and those of the same species (with some ex- 
ceptions) occurring together, as if the localities of each had' been 
extremely limited, and apparently as they had been swept down 
by a great and sudden torrent of water, many being laid, the 
one crossing the other ; or bent partly underneath one branch, 
and then thrown over another, and some of the leaflets, as it 
were, squeezed together : Some very small and young ; others 
large ; others again even in fructification ; and several of the spe- 
cimens of considerable magnitude and beauty, and in admirable 
preservation. 

* The secondary limestones at present known are tlie folldwing : 1. First 
orMagnesian Limestone; 2. Second or Shell Limestone ; 3. Third, including 
Lias, Oolite, &c ; 4. Fourth or Chalk.— Edit. 
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.The plants are principally ferns, and are decidedly di£Perent 
from those of our other coaUfields ; and most nearly lesemWing 
the specimens from Bomholm in the Baltic, but congeneric ^ith 
many now existing in tropical regions. 

Additional species are detected almost daily ; and those al- 
ready distinguished must exceed fifty. This prodigious varie> 
ty of fossU filices, compared with those now vegetating in our 
climate, must strike the most casual observer. Here, in one 
narrow spot, not exceeding two or three acres in extent, we 
have already found fifty species ; and, in a similar, but some> 
what lower formation, within ten miles distance, at Cloughton, 
several other kinds, totally distinct, offering a number exceed- 
ing that (^ those now living in the whole island of Great Bri- 
tain. So that these northern regions must, in those early ages, 
have presented as numerous and diversified a display of fems« 
many most specious and luxuriant, as the wilds of Southern 
Africa now do of the heaths ; although we must not presume h9 
compare the dark unvarying hue of fern clad wastes, with the 
splendour and endless tints of the heathy plains of the Cape. • 

The interesting deposite at Gristhorpe Bay may be consida*ed 
as a vast herbarium, of which the leaves opening to the readiest 
observation, offer every facility and pleasure in the examination; 
and not, as is the case with the generality of coal plants, sur- 
rounded with dirt, and darkness, and perils, imbedded in the 
roofs and sides of mines ; and they resemble so many fine draw- 
ings in Indian ink, or the shadows of delicate foliage by moon, 
light cast upon a smooth and white ground or wall. 

The vegetable nature of these curious impressions is remarks 
ably shewn by the scarcely fossilized state of one of the varie- 
ties, apparently a fern allied to the genus Isoetes, which, when 
detached from the imbedding stony mass, still retains elasticity 
and flexibility, and burns like a piece of charred wood. Others 
yet preserve, even in their clay bed, much of th^r original co- 
lour, a dull red resembling that of some fuci ; and portions of 
such leaflets maybe peeled away, — are perfectly flexible and com- 
bustible, — and are actually semi-transparent and striated, and 
afford most pleasing and curious objects for a microscc^e. They 
are, however, so completely carbonized, as not to yield either 
tannin or resinous matter, in the experiments which I have in- 
stituted. 

/Google 
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Several <rf these ferns apparently range under well known 
genera ; and one especially is characterized as a polypodium, by 
its tines of round seeds along die back of the leaf, parsdlel to 
the central van or mid rib ; and another, as an equisetum, by 
the spike of cryptogamous flowers, and verticillate leaves. 

Others, again, deficient in fructification, can only be guessed « 
at by the general habit ; and of such^ we seem to d^:ect exam- 
ples of the genera of Asplenium, Scdopendrium, Isoetes, and 
more abundantly of the Poljrpodium, comprising tlie Aspidium, 
Cyathea and true Potypodium. The fact is, the genera of ferns 
are sufficiently obscure and difficult to arrange, even in a reeent 
state; but, when fossilized, neariy impossible satisfactorily so to 
do, as spedes in a state of fructification are rarely to be met 
with, and even then the involucre, upon which so much de- 
pends, is, and must be, indistinguishable. Some specimens ap- 
pear of species now unknown in Europe ; and of those, many ap- 
pear, to be varieties of the tree ferns, which constitute such nu- 
merous and sfdendid ornaments of tropical forests. AikI tJiere 
can be Iktle doubt but some of the luxuriant fronds, belonging 
to this class, when detached from tlie parent stem, and found 
tlius petri£ed, Bsay greatly mislead an observer ; and, by being 
regarded as separate |Jant$, needlessly multiply the number o** 
^)ecie8. These arborescent fitices must have been very abun- 
dant, as numberless stems, of (xmsiderable magnitude, are to be 
seen interspersed] with the other small plants; sometimes in- 
deed so compressed, as to present nothing but a mere impres- 
sion; but, occask)nally, retaining a stalky rotundity, of which 
the iataior is converted into the enclosing stony matter, while 
the cortical part is eompletdy carbonized. 

In the superior strata, which constitute these pseudo coal de- 
posites, we observe, with <Mily a few scattered exceptions, the re- 
mains of t^ softer or herbaceous v^etables, as the Cycadese, 
FiUceaiand Gramineae ; while, at greater depths, we find a den!se 
consolidated mass of vegetable matter in the true coal-fields : 
From what dause can such undeviaHfig difference arise? Can, 
indeed', the latter be the trunks, — the timber of the primaeval fo- 
rest overwhdmed under that enormous pressure; and the for- 
mer, the surrounding herbaceous plants, principally growing in 
loose and marshy ground along the outskirts of these woods ? 

That difference of structure in the same vegetable may be 
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followed by difpfnrence in petrifaction, even under nmilar cir- 
cumstances, we have innumerable inetances. The oonunon le- 
{ndodendnms of every coal measure are completely dialled, as 
to the main trunk, into sandsUme ; whfle the cortical envelope is 
only carbonized. The soft succulent interior is whdly gone, 
and its place supplied by ^e stony matter ci the ii^esdi^ 
atrata ; but the firmer harder bark sdll exhilnts traces of its ori- 
gin, diffidently distinct to designate the natural order, tf not 
even the veiy genus. 

In the immediate vicinity of these fo^l plants, much inter- 
ruptiott, and consequent ambiguity, takes place in the regular 
arrangement of the strata, by frequent and extensive slidee or 
slips ci the rocky beds; so that, to any casual observer, the 
higher line seems occasionally to lie beneath one, in reality, far 
its inferior in order ; and this especially happens, whenever a 
alide of the gravelly diluvium has descended,, so as also to cover 
the intermediate deposites. And, in similar instances, where any 
resemblance exists between the upper and lower strata, the eon- 
fuaon will be yet greater, and will demand no little strictness of 
investigation. > 

Even stratifications simihur in relative position, «id in proba* 
Ue antiquity, 2ind undisturbed in thdr situations, vary so very 
much in colour, structure, and chemical composition, as to de- 
fy all dasafication by any sensible qualities ; while thenr predse 
position is oftentimes so perplexed and obscured, as to render 
the difficulty not removeable by that resource. 

But here it is, that, the vast excellency and usefulness are 
shewn of the plan laid down by M. Brongniart, in France, and 
Mr William Smith, m England, who shew that similar fosuls 
duracterise amilar formations, and thus give us the means of 
determining the imture and place of any strata. By noting the 
contained pe^rifsctions, an observer may thus readily pronoonee 
whether a mass, however dii^laced, bdong to the highest oolite 
or the lowest, or to the undeoomposed marktone. Another in^ 
stance in point may be dted in the green sand, s<»irequently, if 
we may be allowed so to speak, ci all colours but green, and 
varying abo exceedingly in structure, yet is w^ imd deddedly 
marked by its mimerous and beautiful fossil shdb. 

It is one oi the many advantages of geological knowledge, 
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thai, in cdmilar circumstances, both didiqppointment and loss may 
be aycnded by attending to the ntuation of the strata in which 
certain xmnerals, coal for example, make their appearance. Tens 
of thousands of pounds have been hopelessly wasted in the vain 
expectation of finding coal in the coaly grit, and the dduded ad- 
v^tinrer lured on to rum, by the ignisjixiuus ci these insignifi- 
cant, carbonaceous seams accompanied by fi)sal v^etable re^ 
mains, resembling, in many respects, those which actually over- 
spread the true coal-field. 

Many of the futile attempts in mining will be done away by 
the di£baon of sound geological |Hdnciples, since ah acquaint- 
ance with the strata will afford a tolerably correct notion as to 
what ores, if indeed any, lie unden^ath. 

Even in arts evidently less closely allied, as in that of plant- 
ing, will the science of geology be useful. The subsoil is often 
of far more importance to the growth of particular classes of 
trees than the mere soil ; and this can only be learned by an 
accurate knowledge of the nature and bearings of the ix^ky 
strata. 

Had geology conferred no other benefit upon society than this, 
of guiding the miner in the true and right path to his subterra- 
nean treasures, and warning the enthusiastic sjpeculator from 
pursuing a fleeting shadow, it would have been entitled to a 
place among those sciences which demand the attention imd re- 
spect of mankind. But of a far higher character is the strong 
confirming light which it reflects upon the histcnrical records of 
Holy Writ, whidi tell of a sudden and universal flow of waters 
overwhelming the whole surface of the eardi. 

Geology demonstrates, by many irrefragable mari^s, every 
where to be seen, that a mighty inundation has actually passed 
over all lands, apparently from north to south, at no very re^ 
mole period, and covering the more solid beds of rock with a 
varied deposition of clay and sand, intermingled with roumkdv 
pieces of stone detached from masses at vast distances, and of 
a very different nature from any in the immediate vicinity. 

In the diluvial deposits, for instance, of the coast of York- 
shire, may be found the granites of Cumberland and Scotland, 
particularly that of Sfaap Fell ; the botryoidal magnesian lime- 
stone of Simderland ; metalliferous limestone, with galena, com- 
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paet prehnite, and even the serpentine of Banffshire ; and occa- 
sionally bones of extinct quadrupeds, as the tusks and nx>kure8of 
the fossil elephant ; while rounded nodules of agate, moeha sto&e, 
and jasper, also abound in the same gravelly beds, broken up 
by the tides and wintry storms. ^ 

But in viewing such diluvial coverings pf ancient date and 
extensive range, we must be careful not to confound with them, 
local and far later depositions, the'effects of partial and general- 
ly of fresh water inundations. The bursting of a lake, the 
change in the course of a river, or the transitory passage of 
some wintry torrent, leave a wreck behind them of gravel, mud, 
and fragments of stony masses swept from distant hills, which 
may locally cover the strata for a short distance, and contain 
bones and shells far more recent than those occurring in that 
universally diffused gravel every where to be met with. 

As in all sciences, so in geology, it is hard to say whether 
more harm, more hinderance, have arisen from too great a spi- 
rit of generalisation, or from views too partial and narrow. 
Thus in the " Thepry of the Earth,"*" the first writers, led away 
by the fascination of the subject, built up their cobweb reveries, 
their, gilded dreams, upon a few isolated and doubtful facts. 
More recent geologists have perhaps erred on the other hand ; 
and, dreading the ridicule and reproach attached to their pre- 
cursors, have amassed numerous and valuable materials, without 
an attempt to compare or to combine. The survey and obser- 
vation of one district, of even of one kingdom, will never suf- 
fice ; the united and judicious comparison of many and distant 
countries can alone lead to any thing like a grand^ comprehen* 
sive, and accurate map of the rocky structure of the earth. Par- 
ticular links in the great series of strata may be lost or observed 
in one country ; but this must be rectified by attentive surveys 
of the order of position in another, and by what shades one for- 
mation passes into another. 

When such enlarged views, such connected investigations of 
the rocky bases of different countries shall have been made, we 
may not still indeed possess a full and incontrovertible system of 
all the changes which this planet has undergone, but we shall 
have more precise and philosophical terms, whereby to denomi- 
nate the strata and deposites originating from these changes ; and 
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we shall) with tderaUe certunty, be enabled to pronounce as to 
their relative age. Neither shall we any longer be pecpkxed 
and obstructed by the local or harsh sounding names, as of Jura 
Limestone or Coral Rag, of Eimmeridge Clay or Combrash, €i 
Kelloway Rock or of Crag, names confined to one single district, 
or to a few naturalists, without regard to one uniform coni^t- 
ent nomenclature. 

EXPLANATION OF PLATE V. 

Fig. L A Fern, displaying a most curious and singular diversity of form 
in the same leaf. In the genera Acrostichum and Onoclea, 
the fertile fronds contract around the fructifications, and give' 
to one leaf a very different form from another : and the same 
thing is seen in the Blechnum spicant, which indeed hears 
much resemolance to our coal-plant in general hahit, hut which 
varies in this biform leaf, tongued at the extremity, and pin- 
nated towards the base. 

2. A Polypodium, characterised by its capsules disposed dorsally, 

in round spots, parallel to the midrib. Drawn one**third of 
original size. 

3. A very beautiful and delicate fern, occasionally met with in fruc- 

tification, so nearly obliterated as hardly to allow of its clas- 
sification. Probably an Aspidium. 

4. Drawn about a fourth of the natural size, and presenting a 

plant nearly allied, by its terminal sjHke of crjrptogamons 
flowers, to the genus Equisetnm. 



\0n {h^ connection between the Phases of the Moon and Rainy 
Days. By M. Flaugebgues. 

Jl HEBB exists between the phases of the moon and the rainy 
days which coincide with these phases a constant relation, which 
would appear very lingular, did not what we have observed of 
the thermometer afford an explanation of it. From the calcu- 
lation which I have made of the rainy days that have coincided 
with the days of the moon's phases, and with those of the peri- 
gee and apogee, during the period of nineteen years (from the 
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19th Octob^ 1808 to the 18th October 1^7), I have found the 
foUowii^ numbers of days. 





PHASS8 OF THS MOOK. | 


New 
Moon. 


lint 
Quarter. 


FttU 
Moon. 


Leit 

Quarter. 


Moon iB Moon inl 
Perigee. Apogee.] 


Number of Eainy Days cmn.) 
cident with the Days of the }• 
Moon^s Phasis, - J 


"77 


82 


79 


Od 


93 


7« 



It is seen by this table, that the numbers of rainy days which 
coincide with the days of the moon's phases, and of the perigee 
and apogee, follow the same progress as the mean heights of the 
barometer corresponding to these phases, but in the inverse ra- 
tio. Thus the number of days of new moon on which it rained 
is less than the number of days of full moon on which it rained ; 
and the mean height of the barometer, the day of the moon's 
conjunction, is, on the contrary, greater than on the day of her 
opposition. In like manner, the number of rainy days that agreed 
with the first quarter, much exceeds the number of rainy days that 
coincided with the last quarter, and the mean height of the ba- 
rometer is much less in the first quarter than in the last quar- 
ter. Lastly, the number of rainy days that have coincided with 
the days on which the moon was perigee, is much greater than 
the number of rainy days that corresponded with the days on 
which she was apogee ; and, on the contrary, the mean height 
6f the barometer when the moon is perigee, is much less than 
the mean height of that instrument when the moon is apogee. 

All this is perfectly explsdned, by the constant observation, 
which has long been made, that it rains more frequently when 
it is high. Thus, the superiority of the number of rainy day« 
corresponding to the full moon, in the first quarter and perigee, 
over the number of rainy days that coincide with the new mo(»i, 
the last quarter and the apogee, arises from the circumstance 
that the barometer is lower and the pressure of the atmosphere 
less in these three first lunar periods, than in the three last. 
Thus, all that can be concluded from our remark is, that the 
diminution of the atmospheric pressure, caused by the moon'^s 
attraction, must be reckoned among the causes that determine 
the fall of rain. * 
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A Tour to Ihe South of France and the Pj^nnees^ m ^ year 
1 826. By G. A. Walker Armott, Esq. M. W. S. (Coik 
tinued from a former Number). 

But it may be interesting to the botanist to have a more par^^ 
ticular account oi these plants ; and in attempting to do so, I 
shall follow as nearly as posdble the route. 

Near the entrance of the valley is situated the village of 
£ynes, about an bourns walk from the Caba^asse ; and soon af- 
ter passing it, we observed by the side of the path the beautiful 
Eryngium Bourgali : the season was, however, scarcely enough 
advanced for it. At the mouth of the valley, the meadows were 
covered with NigriteOa angustifblia and Phalangium lUias^ 
trum. This last, so often confounded in the herbaria with Ph, lu 
Uago^ is extremely distinct in the live state, the stamina being 
declinate and curved, as in Hemerocaidis^ a circumstance which 
has induced Oe Candolle to place it in that genus ; but the pe- 
rianth is divided to the base, which has induced Andryjosky to 
make of it the new genus CzacJda. Few will, however, agree 
to this : indeed, I do not see how it can be placed in a different 
genus from Phalangivm (Anthericum of Sprengel, whose genus 
BuBnno contuns the true Antherica, among which are A. plant- 
Jbliufn and serotinum). Having entered the valley, we passed 
through a small wood, and ere long procured Vicia pyrenaica^ 
Pourtr. (F. Fagomi^ Lapeyr.), Lychnis alpma^ Didynwdon glau- 
cescenSy and a few others ; but we afterwards regretted our de- 
lay there, as all these were much more abundant higher up the 
valley. Leaving the wood, we found among some rocks a few 
specimens of Pedicularie comosa^ a beautiful species, willi fasci- 
culated roots and yellow flowers. From this to the Jasse de 
Delmau (a shepherd'^s hut in ruins), we kept alongside of the 
stream, and observed Cardu9*s carlinoidee and Saaifraga ad^ 
icendenSf (S. aqwUca, Lap.) in the water ; and on the rocks se^ 
veral other species of Saaifraga, among which were no doubt 
Sn muscoidesy moschata, exarata, pubescens, intertewta, miacta^ and 
several others of authors, but between whidi here, there were so 
many hybrids or intermediate states, that we found it impossible 
on the spot to group them into species. Opposite to the Jasse 
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voii the hanks of tbe^ stream, was the qjieadid OetiMclma pyre-- 
^iflM^osvmii^aKHiDflkkddbb'^ itsi'deefi falQe«UQasiktis. 

T^ 4)laBi wf^ to M&fif «|;l;maae . Uila»c9^: asJ;ba& TOttifttd -a 
commuBJcatkm Upon it from my fieieiid M« OwMooiwofiBaii^ a 
few^dajs b^Mre I -bad kft Montpellier* ^^ The sIrucUiieof tiie 
frttit," «ay$ be, ^^ is'very remarkaUe: it 16 tMify elttb-i^fi^pod 
f cfaKMg^&rffti^^ ; thai is to say^ the ovary is upan a ksMg^padieat, 
and the capsule, tolerably sbprt and round, aplita aDd^ferms^'two 
reflected lobes at the summit of the pedieeL ThisiamHituiie al- 
so exisis in G* ofuaUca from Cauoasus^ and in (9. sodySHa fidkn 
the Andes of Pem. M. £unth, in his splendid ^crfc, %m^ 
tb^. lattery but is singularly mistaken in regarding thtiik-efl^cted 
valves of tbe capsule as monstrous stigmasb"" Thougl^ me^W 
so much of this species in flower, and were ebie ti^taee tftatslhe 
ovary was pedicellated, we could not procure one pl^t with ma- 
|:ure fruit -r * . 

' FardieiE up the bank-, but sitll oppose to the Ja^ssede" Del- 
ttlAu, Vfere()nmi& rotundtfblia; Linrt. (Spec. PI. ed. 1. not ed. ^, 
which De Caiidolle has named O. tribracteata^ and is perhaps 
either a monstrosity or an imaginary plant), Lumda luf^a^ S(*^ 
Jraga media^ Veronica a^kffUa^- a^d thousands oi AdanU pyrei' 
ndka. On this plant much discussion has taken place betwebn 
De CandoUe and Lapeyrouse ; the latter insisting on its being 
the true A. apenina^ L., while the former declares that the pl^iit 
of linnseus is a variety c^ A* vemalis^uod that the A*pjfl^^ 
noMiaisncM; found in^e Apennines. But lately Profes^ Miiri- 
caud (Dec. PI. Ital. 6. p. 5. No. 58,) has actually met with a plant 
on Monte Velino, which he calls A. apenina ;^ tliis is al^o the ^, 
pyrenaicaoi Broccbi (Cent. 18S3), and scar42ely differs Ir^Mk^e 
pibiitof (he Pyrenees : in both, die radfcid li0Ri^ are-CM \tmg 
petioles^ but in the Italian plant the petiole isr not trifid, but 
simple, and is dilated at the base into a sheath. In it,^the pe- 
tals are from 12 to 16, obovate and entire, and th&carp«liH»^ 
scabrous, not smooth, as in A. pyrenOfica, I bdieve the ItaUan 

plantto be that of Linn^us. . „ 

FoUowvM^ the eourse of the ri^r^ /^odla^ts^^ra^^ ^^ 
* tfopis mcmtana; And Htdchinsia alpina^ were eveiy'whfere 'Abun- 
dant. Papaver pyrenaicum was also met with, but sparingly. 
The valley began now to contract, and we crossed the stream 
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(we had bitberto k^ it on our left). Dicrcmum kUiftHum 
(DU^modon apicubUum, nob.), wasof comnum occurrence; jbut 
trlist we valued more, ware a few qiecmnens of PcfteniiBa pros- 
trmk^JLap. (a m^e dwarf state, however, ot P.Jruticosa), and 
of a cmc^erous plant that we had little hesitation in thinking 
.migfat be TMaspi heierophyllum^ DC. Although the fhut was 
not . sufiiciently advanced to allow us to examine the structure 
of the seeds, we referred it to the genns Lepidium : it is indeed 
an intermecfiate species between L, campestre and L* kirtum *. 
Heoe, too, we met with Draba aizoidei, Linn, (not Dr, brachjf^ 
giemon, DC. which alone is cultivated in Britain as Dr. aizoi- 
desf)^ Dr. nivalis and Dr. kevipes, DC. which, though pear- 
haps a varkty, we at first sight distinguished from Z>r. steilaia^ 
that abo occurred here. 

• It n i^ hettr^qAifiwm, Beath. Cat What we here fmmd had the leaved 
glabrous. Mr Bentham even states that the silicules are glabrous : they 
are certainly free from hsuriness, but there exists on them very minute scales, 
tiauch smaller than those that occur in L. campestre ; the style is filiform and 
Ungated, as in £>. kirtum. From L, hirtum, Linn, such as is found at Mont- 
pdlkTy having the silicules free from scales, and very pilose, it is surely 
very distinct ; but I fear it is identical with L. hktum of Smith, and (as £u: as 
I have seen specimens) of all British botanists. Under TMaspi hirtum^ £ng. 
Bot. t. 1803, Sir James says, ^' This species differs from T, campestre^ t, 1385. 
in having a perennial woody root, more oblong and less tumid pouches, whos6 
sidea are tiftm eery Aotry, and, when destitute of hairs, are but obscurdy dot^ 
ted, never so scaly as in that species. But for a new and dedaive duuracter, 
I am obliged to Mr Leathes, who justly observes, that the elongated style 
projecting far beyond the lobes of the pouch, will always distinguish this spe- 
cies from the campestre, whose short style is just equal to those lobes.*^ With 
tbe elEo^km ef the words above in Italics, winch re&r to the Montpellier 
plant, tbe wMe 4^ this apjdies moat admirably to our L* keieropkifUum* The 
£.. hitt m a of Smith, however, has always, I believe, the leaves more or less 
baifj, while that from the Valine d'Eynes is quite glabrous. I am not, how* 
ever, incUaed to think that a sufficient mark of difference, as we afterwards 
met with tiie sune plant in the Yallee d*Andorre with the leaves glabrous, 
but tbe atom ^late, and at Mont Louis specimens agteeing wkh those off 
Engiand in every re^)ect 

t This is dbo Dr, mumides, Don, Hort Brit. No. 186.^ and tdiieh SihiUt 
. {Emg* Flora, iU. p. 166.) says is the same with that found in Wales. Oaie spe- 
cimen, indeed, I possess from M. Winch, and supposed to be native, is cer- 
tainly identical with that cultivated, and seems to show that Wales is the pa^ 
iria of our garden pbnt ; but unfortunately specimens in Dr Hooker's rich 
heri>anum prove thi^ the Welsh and continental ones are the same. 

JULY SEPTEMBER 1828. X 
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The river now sbbn fbi^Ded, and we ascended the moUnb^it 
between the branches. Heife the vegetation was scahtjr, btit en- 
tirely alpikie. Ri^imculus pamassifoRu^, GaUkm VtUarm^ 
feeq. And fberis tdritosa^ were in every debris till we reached 
th^ suiihilit. Here the mist and rain came bb us sb thick^ that 
we could scarcely See twenty feet before us, and oobsequentiy 
could ha^e no vie\V', or hav^ any id^ how tlie road ivas to iuiti: 
iVe, hoover, tdok the tnore jpru3etit plan, and tracked the mule 
that carried our luggage, and which, with our guide, had goii^ 
oh lotag beifbre u^ After a long and widding descent^ in whidi 
we only pi^dbured Jretia camea. Lychnis atptnay Rcmuncuiuis 
pamas^fiMus^ Azalea procuiribens^ Festuca eskia^ mA varta; 
Sehdsnoddrus spadiceus, TricKodium alpinum^ and some oihers^ 
most of which we had already gathered, we arrived at the river 
in the valley^ and, crosnng it^ soon came in sight of but i^estiftg- 
(dace. 

As \<re bbtanis^ed the following day in tfie valley of iQuerals, 
we again saw profusion of Geniiana pifrenaica ; we also fell in 
with a few large tufts or cushions of Galium pgtertaicum, 
Daphnt caUiHa^ N^gfiteUa ahgUstifdUay FedicularisJ&iiosa^ and 
ftoMmc^iii acdnitifoRui were observed ; aUd on a rock between 
the Hermitage and the head of the valley, we got Lecanora 
chryadleuea a^- Ach. (with wfaidi L, liparia /S, Ach« is identical), 
and Androsdce iimMmkt^ DC. Mudi confusion has of late 
arisen regarding this specie^, and in their elabbrate Systema, 
ttoemeir and Schultes seeih to have increased it ; but the charac- 
ters proposed by De CandoUe are alone entitled to any r^ard ; 
tbote givmi by Dapeyrous^ and adopted by Sprengel, do ndt 
appear to exist at all. At all events, the A. arge^niea^ Gaert. 
aiid Lapeyr. is the A. imbricata, ]>C. and what we found at 
Nouri : it is covered with a close, white, starry pub^seenccb. Of 
it I possete Swiss specimena. Under various enoBfious- Aamlf^ as 
Aretia helvetica, tomentosa, pubescens. See; The A. btyoides^ 
BC* has th^ leav^ espedally towards their ^int, ftinjl^ed 
with ^hnple, diaphanous, reflexed hmrs, which are apparentijr 
glutinous. This, of which I have never seen a Fyrenean ^- 
cimen, may be A. aretia^ Lapeyr., though I confess I suspect 
with De Candolle, that Lapeyrouse'^s plant is only a state of 
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and ihe Pyrenees ^ iri 1835. S^ 

A, irrtbfricata. As to the true A, bry^^Sf, Roemer and Sohultes 
seem t^ hmv^ it in vrew in their descriptkni 6( A, helvetica. 
^ Lftpe)rrou^ sajs tMat Sartceapnos -enneaphyila grow^ on the 
^v^fe irf Notre Dame de Nouri : we saw no ^uch piftnt. Humea: 
p^ehAkm also indicated here^ is merely R. cuxkksbllA, 

On the ^th, ^s I hav^ already i^litioned^ ^^ re-a^bended 
th^ CudtlkUfe, and foilowcjd our old triwjk pretty doeely uM we 
gdl to the Jdsse de Behnau^ ke^)m^ the river on our kft : we 
theh amended a ^^ftvind to our tight^ which in ifact constittiCed h 
p&lk of the itlduntain of Caitib^azes ; ahd here w^ k)On fdnbd 
bdpJme cdUma^ axid Aigssnm* iiffusfwm^ DCi How far this 
last t^ally differs iv^^ A. monttmnm^ I cannot ipkAnt oiK : it is 
c^rtainly^ lo i^se ^ favourite |»htai^ among such mod^n bota- 
nists ^ sema $fmSA of ttniring Uso mtich^ '^ miinis afi^m,^ We 
ii^in In^ with Aindrasetee imbriccE^ upom the rocks, as wdl a$ 
Pfifrtulis vis(fOitt^ Androscece tilhaoi, and FddicttMris tomom. 
itetorAing tcv the Cabanasse by the iTilajge of Eytief^ we foiihd 
ih a ifietido^v Angdieu pjfr&iKma^ ^pk*. {Sei/^ fffrencefwm^ L.),^ 

Th ede^ ^vith a few otii4^*s, m SdUw r^mai^ Si pyrendim (with 
which S' &datc^ Ser. is ideotidd), jSi9cu^d&k ladda^ Tr^&Kmm 
io^e^iUds^fMf Pedieularis rostraia^ PoteniUla Hcdkri, Ser., Ar- 
teviiima ^uietlma, OmMvogahitn luteitm^ and I^reihrum tdpi'- 
m^y bf 0ach of which w^ only procured M niiost one tnr tv^o spe-. 
cknefA^) and whose precise localities I do ndt remember, formed 
t^ %tibst Inmn^ttg pai^^iorf our iiaee tiays^ haHbbrization. 

With the exception' of a walk round Moiit Louis, to search 
fof Nqfmfyi itt^^Ha laind i)iolacea (whk^, however, we did not 
see^,* w6 iifttt ptihcipklly e^ag^ till the 3©th in drying Hwr 
plahts: Thkt tl4y, hbweve^, We resolved to ascend tire mdufi- 
tain of Cambredazesi 

This mountain, at kiist what fronted us^ is in the ^i^ <^ a 
h<d^ shb^i wMi att iisftneitoe vatUey in the c^tre, towat<ds wbMi, 
6ti di side^ but f)attfcidkrly at the faithcr end, the rodfes wetfe 

* I iolUaded l^are to hkve made a few remarks on Mr Brown's p^ter on 
AiifiMki, ptibtifibed in tile Afl{»eildix tie Benham and Clappelrton's Nicrrative, 
which'I f«r th/t first time saw in Glasgow, at Dr Hooker's. I took no note^ 
<;>£ it, trusting to see it in Edinburgh ; but I now find no copy has as yet reacheef 
tfab qfiirter. 
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&M Mr Arnott's Tour to the South of France 

Tery precipitous. We left the Cabanasse about four id the 
morning, and, passing St "Pierre, we kept to the light, in order 
to examine that side or the great valley. A detis^ fog, howi^t^^r, 
came on, so that, had we not studied well dur coiiHe yesterday 
from the windows of the inn, it is not probable we' eihouM have 
attained our object ; and after, indeed, we did ariivcf in 'the *tA- 
ley, we found the rocks so very shelving and rugged, that for 
some time we gave up all thoughts of attempting the summit. 
We here sought with great attention for Globtdaria nudicavlisy 
which we did find, and Gl. p%mciata^ Lap. indicated her^.bojt 
of whu^ we saw no traces. Indeed, we were inclined ^tojaus- 
pect, from no botanist having siace met with it^ that it might be 
either^ a vaiiety of, or a hybrid between, GL einrdifidia osvdi vul- 
garis *. At the head of the valley we saw Adonis pyrewica^ 
Dryas octopetala^ and Sa^ccvfraga qjugoefblia: SUene cUiaia, 
Ver&nica beUidifbHaj and' CerasHum giaberrimum, iJap. (pro- 
bably a variety of C, a^num)^ were oci 
About this time the weather cleared i 
formed the resolution of scrambling to tl 
accomplished, not without difficulty ai 
however, repaid by finding on the sum 
Jraga retusa in abundance. This is gei 
of rarity, nor has Uiis station been gi^ 
surely be mistaken for S* oppositifolia, tl 
be overlooked for Azalea procumbens, 
are its leayes. Passing the summit, ant 

* M. liapeyrouse Sftjs that he himself found it here* If that were jthe ca^e^ 
it is strange that in his own herbai&um, which'We had atlerwards an opportu- 
nity of examining at Thoulouse, there is but one miserable speclmeii, With- 
out even the radical leaves, and without any locality. Ijiipe3rr6u^ ^^s ^bat 
he had sitfde seen it in the herbarium «f Tailliakt,with Ibe flenbibiiilAtlftn 
^ Bd^ alpina nMima Origamfiih^ Tourn." a plant which is ,nmy)Birs^y,allp|rr 
ed to be Gh ^mmesoem^ Viv; I see no reason why tfiis plant may not be found 
in thp warjner parts of the Pyrenees, as well as in Tuscany ; but I cannot 
help suspecting that Lapeyrouse's specimen came fttittl VaiU^nt*^ ^eimi%\kbi, 
and not froni the mountain of Cambteddzes. His long^ dtfscriptipn Widenfelor 
belongs' 'Ic ^V IndmuiSens^ abd must* hare * been . tlil^s l^om better s^if^^iQip^ 
than '' be hUns^lf wis iposseased o^ I think it also n^jL i^iprobaible, that, ia 
looUng ojiier Vaillant*8 herbarium, he conceived that he recognized a plant He 
had formerly seen at Cambredazes, but not gathered (supjposing it a^ the ttme^ 
what I still believe it to be, a variety of Cl cor^folia), and ^ from this' the 
whole error may have arisen. 
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th^ Qthe^ ^Qp w^ saw as mu£^ as we. cpuld^esire of Androsace 
viffijliamy ^ l^^y.'^h^ paipe is B^t derived frpin'the Latin 
y^QiK^^vifaiiSi bi>f:,ia§ tiapey^use rempks, from Vitaliano Do- 
i^^ \\i |v>popi: pf . wl^m Sesler had constijutpd it into a genus. 
W^. 9lM^ ^tlj^Pgi.^orth recording in oipr descent, although we 

, ,, ; «j , ( To be continued. J. 



Dl^cctde^y ^dfa^^FdsHl IVdtrus at Sea-HorsS, in Virginid ; of 
the 'JF\)sfsit SkuU of an ^aeiifmt^ species of Boe (0;r), J^cwi the 

" ' Bhfiik^ hfihe Mississippi ; ofnd ofPosM Bonesy identiedl tm4h 
'Mi& of iKe Megatherium of¥atagitayy in Qeorgiay United 

' »tmit.' '■" ' ....... 

'" '-^ -J •• . . , ^ ,\ 

( I. jpikcowsry of a Fossil Walrus of (^ea-Horse, in Virginia. * 

N the Apnals of the Lyceum of Natural History of New York 
(I>[o. p. November 1827), there is a Report by Messrs Mitchill, 
J. A. Sipith, and Copper, on a portion of a fossil skull sent to 
Dr ^itchill, by Mr Ci^opper, of Accomac County, Virginia. 
They fpund it to be the anterior part of the cranium of a spe- 
cies of walrus. It comprises the entire sockets of the two great 
tusks, the palatine and maxillary bones, with the sockets of eight 
molar teeth ; and the bony isthmus, which, in this animal, con- 
nect^ the tuskjs, remains, though much mutilated. Four of the 
molares are also left, and one other has but tecentiy dropped 
otit. Frotn'the bppeairailce of the three remainiDg sockets, the 
^th must have been lost out of them at a very dfetant*p6riyd; 
anil-- JWwbftWy.diV^g, the life of the animal. The tpsk is re- 
Aarkiibiy<4iard iuhI -beavy, and no. sutmresare visihl^^,,. ^M/s^ 
hemd^tt the pdatal bones. The lusks hava bocowe^^aliBi^t 
^atis^^ahd thdr fracture is conchoidal, pmenting'a ' vei^y 
SBli^tttJljujrlacfi, si/a^ a. flinty colour and consistence. The ftag- 
. Btont/bears t;he gre^itest oiesemblance. to thean^ogou^ part p[ (he 
exiting !»pigc8e8j Triikeom rosmarus* Dr Mitoiull boptp/jyiet 
t9 succeed in 6btaVning aciejcact description of th^e loeflliey#hca>e 
it wa^4i#SOY<^i^^d; It bears marks of having been in salt wislt^r, 
and is said to have been found on the sea-beach, where it has 
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8fl6 On a Fossil Oa: fivm the MiisUsippi, 

prabaMy been washed out of its bed by the waves. That it is 
fossi), and not recent, the authors have no doubt. Tbe change 
which the substance of the teeth has undergone, and the appear- 
ance which the whde bears, of having long Tain buried in the 
earth, are sufficient proofs of this. Moreover, the coumry in 
the vicinity whence it was sent, is known to belong to a ipanne 
formation ; and ribs, and other parts of a vertebrated animal, 
have been dug up there, which were supposed tp be those of a 
species of Lamantin or Manatus, an animal related to the walrus, 
^oss^ bqpes of this genus are ej^cwliogly rve. Cqvi^r men- 
tis only a f^ toqUx t^eth and pieces of bpue disinterred in 
Wrm^. The e^^isting sp^ies iqhabits the nprthern parts of the 
Atlantic and Pacific Oceans. Whether or not the fossil b^ad 
in question is to be referred to this species, the authors are un- 
fible to decide with certainty ; but they are more inclined to 
consider it as belonging to another species now extinct. 

II. On a Fossil Ovfrom tie Mississippi. By Mr J. E. Dbkay. 

In an interesting paper by Mr J. £. Ddcay, in the Annals of 
the Lyceum of Natural History of New York, November ISS^, 
on a fragment of a fossil skull df the genus Bos, from the banks 
pf the Mississippi, he shews that it, in all probability, is part 0I 
an extinct species, and the same as that found by Paikus in l^> 
beria. He concludes his memoir, which we regret our UraiCs 
will not allow us to give at full length at present, with the fi^ 
lowing inferences : 

<* That there formerly existed within the actual limits of the 
United States, four, and probably five, species of the genus Sos. 
Of these, only one is at the present day found in our country 
in a living state. The Bos americanus^ or bison, former)^ ex- 
isting in great numbers in the states bcNrderiag on the Allaotic,^ 
ia now driv^i to the boundless re^ons of the west, and^re loi^ 
will probably share the fate of the foirmer comparaimi 4>f hia 
raee< . i . . 

The second and third species (B. bomiifi'ons^ and B\ hxt^am} 
have long since ceased to exist. Their specific differences- aire 
not yet completely ascertained ; but the animals seem to hatfe 
\f^n numerous, if one may judge from the accounts of travel 
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1^1^, w^o $peak of their reim^ns as occurring in great abunda^. 
£ro^ the (afii of thc^ir having been finind associated with re- 
mains of the mastodon and deer, it is presumed tb^t ^ey w^ 
co-es^istent with those species. ^ 

The fourth spedes is the Bos rnaschcUus. From ^e testi- 
mony of travellers already cited, it has been ^ewn that this spe- 
cies formerly lived in the li^titude of 40% and eyeu lower. It ^s 
no^ confined within the limits of the Arctic Circle. They liye 
in herds, feed on lichens, leaves of th^ wiI]ow, ajtid are fond of 
mountainous rocky regions. The horns of the male, which are 
larger than those of the female, sometimes weigh sixty pounds. 
This spedes has been recently separated by Blainville, from the 
genus Bos, apd formis the new genus Ovibos ; a division which 
does not seem to be generally adopted by subsequent natural- 
ists. 

Under the name of Bos Pdllasiij we would propose to desig- 
nate the species to which we refer the fossil crania of Pallas and 
Oaeretskpvsky, and provisionally, the specimen from the banks 
of the Mi$sis6i]:^i, which has given rise to the preceding remarks. 

This, animal was, as .far as w^ know, an inhabitimt of r.the ex- 
treme northern regions of Europe and America. In the latter 
ooontry, its remains have been, found a3 low as 9tT north, as the 
locxdily of our ipecamen indicates. It was, doubtless, allied in 
many particulfirs to the mudc-ox ; hut from this, the ohserva^ 
tioiis of Cuvier, and the imperfect notices contained in the pre- 
(ceding remarks, ^w the great probability of its being specifi- 
cally distinct. 

Ill, On the identHjf qf the Fossil Bones fomd in Georgia, Ui^it^d 
States, fifilk those qf the Megatherium of Paraguay, 

•14t Cooper, in a paper read to the Lyceum of Natural llis- 
tory of New York, January 1827, informs us, that, since a for- 
»Mer odmttinnication on the subject of the FqsoI Bones of Skida^ 
way Idand, 1^ iiad obtained, through the kindness of Do Ha- 
bersham, several other parts of the skeleton of the megatherium. 
The ^llection last received consisted of numerous pieces, nearly 
all fragments of the large bones of the extremities. Tbey had 
aH marine shells adhering to them on the fractured surfaces, as 
w^ as the others. Of these fragments, the author confines his 
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remarkfi to vL ftw, tvlicwe pecfuKar conftjrmdtfem rendfew ttiem of 
the greatest Mfflty fof coiMpaTidOTi"t«rith ifief'd^scmpriDni' aad 
figures of Ctlvl& '^tiA olhe^. ' The fif rt' bohe • WiteW Hfe" tttftfcefe^ 
is the united tibia and fibula. It was broken into three pieces, 
which, when brought together, formed nearly the entire bone. 
On comparing it wilh the tnimite description «f hone, and with 
the figures recently published by Pander and D^Alten, the r^- ^ 
semblance was found toT)e nearly perfect. * This bbri^^lteloliyed 
to the left side. The following are its princlt)al dimetiSdtis'V ^*' • 

From the anterior: border of the upper extremity to the ' . ' 
anterior border of the lower, . . . . . ... . 24.1' 

From the posterior border of the upper extremity to the 
posterior point of the lower, . . . . . . ... * 2^.6 

Breadth at its widest part, including the fibula, . . . 1^.^ 

Breadth at its narrowest part, just below the foramen, . 10.4 

^TMese diftien^iotis, he observes, agreesuffidaitly with thoflewlmh 
CnvieF asmgns to the eorresponding bone of the megaitfaeriuQi, 
The*'d^her^ portion, whieh be pOrticalarly notices,! is one csfl the 
m^acafipal^bones, and quite pei^ect. On «ompttriiig it ?in&itiie 
bon^ of the tnbgAonjK; of wbieh there are gdod easts iaritbe 
Lyeeum, hef was immediately struck j with- its great resembboiae 
to that which Cuvier considers as 'the metacavpaUbone of tthe 
middle-toe tft the left foveJbc^ ; and a further examoBation satesi- 
fied hitki, that it was in (ttct the oomespoiidibg bone^ ^ Gdvifir 
speaks of the enormous size of the metacarpal^-bones'ttf thein^ 
galonyx ; bot, enormDtn as they are, this<cf ftbe ihegailieniimib 
at least ten times as large. In other respects' there is ii.grda|t 
general reseiiiblance, though the bone from iJeorgiai^v shorter 
intproporti^n'to its thickness andheigiit; aDd,v£Domvtfae\iq»|9ehir- 
artc6' d{ the verticd ridge at the Idwa^exlireinily^ could not) faiiie 
adtnitt^ <rf a^ much motio^i as die aitioulation' with Ji the filwt 
{dia^lan^. Tha^is ako in iim ridge'a'pretrt^de^/nqtol^iwiiicb 
is not found in the megalonyx. The author omcludes with 
stati)cig^ thsift a gentleman of Savannah is said to have in liis pos- 
session, from the same island, an entire lower maxillary-bon^, 
agreeing in all respects with the descriptioaof .theTnegnthfrifum, 
which, he remarks, must have belonged to' a daffer^nt- individual 
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from that whose reoaaiiii^ «re now in, the cabuiet o£ the Lyceum ; 
thift9 diewiog, that parts of at Jea^it t^o (Jififere^t sHd^o^3 of 
thw Munal, blBtv^ be^ diecpvereii in the Unit^ ^tatea^ . 

On th£ Lumnemmess tfihe Ocean, 

\[:JHl£|-lvmiinousne86 of the ocean is one of the most bea:ut^ful 
phenomena of nature, which excites surprise, although, for 
months together, it may be seen every night. The sea is phos- 
phorescent in all latitudes ; but he who has not witnessed this 
phenomenon in the torrid zone, and especially in the Pacific 
Ocean, pan form but an imperfect idea of the magnificence' of 
8^cb a spectacle. When a vessel of war, impelled ^by' a fte^h 
breeze, cleaves the foamy waves, and one is stationed hear the 
€ih|ipuds, he cannot be satisfied with viewing the beautiliil phe- 
fKHnenon which presents itself. Every time that the sid^ of the 
«fa^ as' she roUs^ emetrgd&tffom the.wateir, flashes. ^ red^h 
l^ht seiem to issue fromtJie ked^ aod dart jlaward the surface 
of the sea. Le Gentil'* and iha elder Focster -hi^^expUuiied thie 
^pebranoe cf these flasiies by the eleQlricalrlriction of the wa^er 
agaiast the body of the advancing ^ip^ But. in the present 
state of our knowledge, this explanation ist no longer Admifisible. 
There are lew points of natural history respecting whiobther^ 
hare been so many disputes as the light emitted by the wate^ 
of the> ocean. ' Whabwie know with precisiouvon ihi^ subject,rX^ 
daces 'itsdf' to the following factB. There {^re^vari^u^.^nu^ 
moUnsoai which, dni&Bg their life, emit at p)ea3ure a rather weak 
yihospiieric light) generally of a biuish colour. This is* observed 
'Mlh^N4:r€ifi ndotiluca^ tiie Medu$a pdagica^ var» ^ J, ^ the 
MemqpJioranoetiluca, diacovered during Captain Ba^di^V ^pe- 
-iHtibU'lli 'i>:Ot this number are also ^e mi(^rpscopio imiipals, 
>wliichihaTt8 not as yet been determined^ and i^hich Forste|::,^w 
tbrikmning in.jthesea in innumerable jo^ultitudes^ inrar the C^ 

■f- Observations made during a voyage round the world, 1663, p. 57. In 

German! • ' . '. ^ ,- ^ ,'. ,-, 

$ F<if«l«)^, FaiJna'iEg>T)tUco-Ai^bica, p. 109. 

II B#ry St Vintbilt, Voyftge mx lies d'Afiique, t. L p. 10?, pl« 6. 
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of Good Hppf^. The liupiooijuness of sea water is sometimes 
occasioned by these living lanterns. I say sometimes ; for, in 
most cases, notwithstandiipg the use of magnifying glasses^ no 
animal is perc^ved in luminous water ; and yet, whenever the 
wave happens to strike a hard body and breaks, producing foam, 
and whenever the water is strongly agitated, a light is produced 
resembling a flash of lightning. This phenomenon probably 
ori^nates from the decomppqed fibiili^ irf* 4ead moUusca which 
exist in infinite quantky in the depths of the sea. When ibis 
luminous water is passed through a pie^ of denae doth, these 
fibrils are aomelxmes detached from it under the norm of Ivuxii- 
nous points. When we hi^hed in the evening in the Gutf of 
Cariaco, near Cunana, aume parts of our bodies remained Iiupqi- 
nous on conbg out of the veater. The luminous fibres s^uqk. to 
the akin. From the immense quantity oi moUu^ca diaprqed 
through all the seas c^ the torrid 2Kine, it need not be surprMpig 
that the. water of the sea is luminous, even whea no oigamc 
matter oan he sepanted fcom it Tbe infinite division <rf afi the 
dead bodies of dieses ^ and fnEdnw^ may render the ei^^e 6eit 
capable of being considered as « gelatinous fiiiid» and .which is in 
consequence luminous, has a nau^io^ua taste, dMonot he dnmH l^ 
man, but affords nourisbnient to many fishes. If a bwifd be 
rubbed wi& a part of the body of the Meduaa hy^ocella, tb^ 
place rubbed beeomies luminpus iprhc^ever tbe fing^, w^ dried, 
is passed over it. During my passage to South An^mca, I 
sometimes put a medusa on a tin plate. If I struc]$: the plate 
ix^ith ai^iher metal, the smallest vibcatipps (^ H^ tin ^^e^ ^^f- 
fijc^t to make the aniinal s)iine. i{ow did the ^low and the 
vibration act in this case ? Was the temperature inst^taneoU^- 
ly raised? Were new surfaces unqovesred, or did ^e l^ow 
make the phosphuretted hydrqgen gas escape, so tti^t, coming 
into contact with the oxygen of the atmosphere, or witTx the w^ 
ter of the sea, it produced combusUon f This eQSect of tji^ blow 
which excites the light is particularly striking in a jum^iling sea, 
when the waves dash against'each other in all directions. • Bel 
tween the tropics, I have seen the sea luminous at all teiB^)eran 
tures ; but it was more so before storms, or when the sky wfis 

• The genus Dagysa belongs to the Salpa tribe of Cuvier. 
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lover^ig, cloudy 9^ aod much orercast. CqI4 and h^at s^m to have 
little influence upon this {^nomenon ; for, on the Bank pf New- 
fo^ndlapd, the phosphorescence is often very strong at the se- 
y^rept ^me of the winter. Sometimes, all other circumstances 
uppearii]^ to be die siime, t^e pfiosphorescence is very distinct 
pn one p^bt, and the following night there is scarcely any. 
Dqes th^ atmoi^phe^e favour this disengagement of light, this 
comhiistion of phospburetted hydrogen ? Or do not these dif- 
iej^^^e^ depend mepely vipon chance, which* Jeads th^ navigator 
in|o a aea mcHre or less 611ed with moUusca ? Perhaps, also, the 
Imppuqus animus only come tp the surface of the sea wh^u the 
^mpsphere is \n a certain state. M. Bory St. Vincent, asks 
With, re^^on, why our fresh miMrsb-rwater, which is filled wi,th po^ 
Ijrpi, is not lununous P It would appear in fact, that a particu- 
llMT w^tiire pf organic partides is necessary to favour this dis- 
ei^9gement of light. Willow-wood is more phosphorescent 
tbap 09^. In England, salt-water has been rendered luminoOs 
by e^Btipg h^rrii^g brine i»to it. Galvanic experiments shew 
^t the luminQias state of living animals depends iqpon an irri- 
tation of the perves. I have seen an Elater noici^ucus^ which 
difi^^ diffuse a strong glow when I touched its anterior extremi- 
lies with tin 0^ »lver. Sometimes^ also, the medusae g^ve put a 
sitrpnger light at th^ moment when the galvanic chain is closed. 
ffumboUii, Tablecmx de la Nuiure^ torn. ii. p. 80-^7. 



Observa$hn9 on ike Structure ofFeatherjf and Hair. 

I. Of)serv^^i(f^ an ike Structure and Development (^Feathers; by 
Fred. Cuvibb. (Mem. du Museum d'Hist. Nat, t. xiii., 
p. Z2T .^^-Inquiries into the Structure and Development of 
the Prickles of the Porcupine, followed hy Observations on 
Hair in general, and on its Zoological Characters ; by the 
same. (Read to the Academie des Sciences, Oct. 1827.) 

J.N the first of these Assays M. F. Cuvier explained the struc- 
ture «4aMl development of feathers ; and imagined that he had 
discovered differences between their developmept and that of 
hairs, which had been considered as analogous ; but in the se- 
cond he has compared and united the modes of formation of 
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thefle cMTgaiiB, to wbieh he tras led by new observatmiSy Affilrent 
fyom any preidouflly ibade on the s^eot. 

mie diABfenicw wUrh tlie author estah&ilies iin.hn ifirstime- 
mcnt between heoH and feathfm^ were founded on thecdvcinxi^ 
stance, that hairs are produced by the exhahtioQ aS thet«mttnr 
which is secreted by the n^^rcMis pa^q^, whidi! aevre auor^sslviely 
a0 a mould to eaeh <if tl^ir parta^ while the fonnatioa of feallieci 
was more corni^icated, acbordtng tobk ideas, mad dieip^eseDseof 
a particular organ rendered neoeesary, wkidi he.nameditbeiiVi^ 
ducingC&pstik ( Capsule pH)du€tri€ei.} Thiso^psuleiaAhetsault 
of a spontantous and transitory creatira,aQtl(]^o«m Icttbai^iwliicb 
^v^ Tiseto the horns of the stag, df whose fufcoref fiprmfi^ epr 
even existence, no indication is presented previous .tov theif ^p- 
pearaence. - The producing papsi^ of the foadierB is ibrwod Itb- 
sbhitely ih the same manner 'on the dermic papilla,.. whi^ an- 
deed furnished icwitli a base, and contributes lo itsd^^lf^piwt 
by the enlip-geii^nt of its proper vessels^; bttt, withqut the^ cup^ 
sule having meore oontiection with the ^papOla thanrany pAfts (^ 
drgftiiized bddies faarve which (assumed tbar points of* dqiartur? 
from those which have preceded them. A drcumstanoe.which 
h^i'undoubtediy prevented natumlists hitherto from being' ac- 
quainted with the producing <irgan of the feathers, is^ that it 
continually varies; and' that only a small portkm of »it ^n 1|9 lob- 
served at once. The part which 4ias secreted the first poiHion 
of a feather is obKteiaited, in fact, tbe« moment .this ,pqrtioa is 
formed, atid the part which is to follow ttakes itS'^ap|i^?ppc^. 
This, again, whidb will pmxluee the > second poitlioi, iapllUt^fitr 
ed in its tai^, ais soon as it has aitswered its porpofe ; ^d4 ik^ 
process ixmtimies until the feather is completed*; ,,ItM.Uw^W^ 
seen, that the prpducing cfepeide, jcould.the pj^^ta ,^ .i^Jjicjptjftis 
successively formed be united, would necessarily equal tt\^4i^ 
ther itself in length* If wie now r^ct dbat.tW^JNrf^ bii# in 
whidl ^e'feathess bre ^rclneWedf every year, an^.ff )rt dl^^.^ \% 
w^re, and>^at,^6f tbes^ vfeathers;, tkem are ^om^ wM^hJbm^f 
length df^eVetolJbel, an idea will h^fdpmed.toC.thieiijHtjpi^ttt^D^ 
^^hteh a* 'thispbrbduhe twofold^ iimiati^ pf^,,t^^,§ftps^^^ s^p^ 
feadi^#' acquires; ^rtd heoceithe itlost.r^i^aotQlO^ fil^plffi^idn 
of the accidents whieh in bird&*aecQinpaoy tb^cf^sl^Qg. and de- 
velopment of the feathers at the period of moulting. 
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M. Frederick' Outier, in his^second inemoit, hos .commenced 
his inquiries respecting the deyebpmenfc. of bair»»with{tbe;qiiills 
of" the '{xHtiupiiie^ ^hWstmxeiinmel^^tm^x^ but JjtNig )]a|i*s» 
but' whose* ^tmdtiire is' more ^fiamnt, >«iid th^ ipmdmmQ or*- 
gall more eaisiljre«fttnilied. .1 , . u , 

'He hei*6 e^tabl^hds a p^r^sct analogy between pmkles> and 
featJhen^.' Bothme pi^oducted'hyftbesame (M:gaa% andiar^jsub* 
jectod "to the'^ine vaoA^ci >grbw%fa. In thepriclales^ as io fe»- 
thei^,"th^ horny tnatlser is produced by the membrane 4if. a 
dheath, btoA the spongy' matter by the surface of a bulb ; and it 
i^ etdutsivdy &om the form of these same or^ms that the form 
of die prickkd remilt, Whidb, lik#'the featfa^rs^ iare.produced in 
a:real mould. 1 . 

' 'Haifil'do not) ^ was hitherto miipposed^fonQ an essential part 
of thb^ldn* 'They have a principle of existeofcse of the^r own, 
and'bdbngto a system of organs not leaisr^taafkable|Somert;ii»e$» 
Ibt its cotnfpl^ity thin for its development. ^ This sjri^temt'may 
be associated with the derniis^ and be* developed in di&c^t 
pmnts of its substance ; but even theny it is not confounded with 
thaft organ^ but preserves its peculiar nature* 

M. Cuvier concludes from thisy that the hak has never hither* 
to occfupied the rank which is due to it in ecological systems. 

He considers the oi^nio system which produces the hairs as 
analbgDuB to thai: of the senses, and even. as forming part of it; 
fbrin a great number of animals the haks are a very delicate 
oitgttn of ftouA. Thte slightest touch, even that produced by a 
hAhr of the human head, is sufficient to make certain animals, 
<^is fbt exatnpley contract their skin and make it tremble, as 
they allt^ays do t6 rid it of li^t bodies which stick to it, and of 
virhb^ jifesettcft they are apprised by this peculiar sense of 

" lif.' Cotfer ^ctfitlcludes his interesting memoir with eExplaining 
A dtsetf!^, the* nature of which has hitherto been involved in, the 
gr^fiftdst' d[)9eirrity. We mean ih^ Plica, The twoMsingular 
AHA ffl#«)ttt affections whidi are des^ated by this nmne^ con* 
id^t, the due, dt aii excet^vedievebpment of the hiaiv ^ tbe otiber, 
of a'bfctody matt^'Which flows from it when it is ofit^^^ toiog 
also eten^Iteged to pcm$m sensibility. A greater activity in the 
3 
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generative organ of the hairs is sufficient to phxiuce Uie first of 
these symptoms ; and a diseased state of the bulb of the ventnit 
part, which produces the spongy matter of the hair, and whicb 
grows as w^l as it, sufildentty accounts for the second. 

li. 06servdti&nk on Ike Epidimhh, the Sebaceous foUwlet, ahd Heir 
4tugmenMion ta Caneeroas Tumours, and vn the Hitman HMr ; 
by Pn>fes8ar Wbbbr of Leipzig. {Arc^iv. sur die Ph^siehgiei 
1827.) 

Althocgh the memoir refers, in a great measure to Dr Eich- 
horn^s work on the skin, it contains, besides, fcnucb curious inifbr- 
mation. M. Weber first remarks, that the infundibuliforra 
fossae on the prominent lines of the palm of the hand, were de- 
scribed and figured as being the pores of the sweat, by the cele- 
brated Grew, in the Philosophical Transactions for 1684, p. 566." 
M. Eichhom cannot, therefore, claim to himself tbe merit 6f 
their first discovery. 

bri raising horizontally from the patm of the hand, With a 
sharp razor, a layer of epidermic, inore or leSs thick, we find the 
inner surface of this layer, not smctoth, but traversed by furrow^ 
and elevated lines, resembling those of the outer surfacie, and 
corresponding exactly to them, so that a prominent line at the 
outer surface answers to a furrow on the inner, and vice versa ; 
while to the infundibuliform pits of the outer surface there eor- 
respond internally, small rounded oval or convex prominences, 
arranged in rows along the furrows. As the same thing is oW 
served, whatever may be the thickness of the layer of epidermic 
raised, the author concludes that the epiderhiis is composed of 
an assemblage of thin layers, superimposed upon deich other, 
and agglutinated together, — a structure which many ^bktdmi^ts 
have already admitted as the most probable. 

Passing to the examination of the Se^baceous JbTRctes^ the 
author maintains, contrary to Dr 3Eichhorh''s opinion, that these 
folHcIes form organs distinct from the bulbs of tJie hairs, and 
that they exist in the whole elttent of the skin, with tbe lekcepi 
tion of the palins and soles. The bulbs of large bair^ haife thdt 
seat in the deepest layer of the dermis, and penetrate as far as 
the subcutaneous adipose tissue. The sebaceous folKdes^ on the 
contrary, are placed nearer the surface of the skin, and are ne- 
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ver foiHid ifi th^ ddipoise layer ; nor can they be ootofounded with 
the bulbs ai the hajbr% th6)r a£i6 being mu^ kl^ger XhtA tbdrs. 
Lastly, the dtrubture of these orgails is very difl^ent. In HiftW-* 
ly bom children^ th& sdba^^ud fcillcles Mty be didbover^ 6A 
fdl parts of the bddy) exc^i^ig the tW6 nkentioned. They are 
partkulorly largls in the skin d tbo gcrotum. Each of the&Me 
follicles is composed c^ foul* or ive compartmaits^ or oelluie^^' 
aggkkberated together. I^heir trabsv&tto didtneter fa greater 
than that which eictends from the bottom of the excretory bri- 
iici^. The greateist transverse diameter observed by the author 
Was three-fourths of a line. 

The great development which the sebaceous fbUicJes assume 
in the parts of the skin which are affected with cancer or ftm^ 
giK, also flimishes a proof of their existing over the whole ex- 
tent of the skin. 

In microscopical researches respecting the structure of hairs^ 
it is of advantage to make use of a single lens, with a very small 
focus (from one-fourth of a line to a line), in place of the com- 
pound microscope, which often gives rise to error, in making 
mere inequalities existing at the surface of the skin to be con- 
founded with internal cellules. The transverse section of the 
hairs should also be carefully ei^amined. For this purpose^ the 
hair is placed on a {uece of smooth paper, on which several pa- 
rallel lines cut each other at right angles. The hair is fixed by 
its two extremities with wax, and is cut with a very sharp razor, 
placed in the direction of one of the lines which fall perpendi- 
cularly on the hair, and with the edge directed vertically toward 
the paper. Thus prepared, the hair presents its transverse sec- 
tion in a very distinct maitaer. From inquiries made in this 
lUanner, the author conchides, that the human hair has neither 
a canal in its interior, nor a cellular structure ; an opinion al- 
ready given out by Kudolphi, but contradicted by M. Hensin- 
ger. It is otherwise with the bmrs of the roe^ they presenting, 
in whatever manner they are examined, hexagonal cells, whose 
diameter is placed transversely. But this hair differs from that 
of man in many other jKropenies* There are no cellules in the 
woolly hair of the sheep* 

The form of the human hair is rarely cylindrical. It appears 
to be so only in the straight hairs. In the curled hairs, the sec- 
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lion is eUiptioftI or oval. The flattened fiurm appears to be ne- 
oeisaiy to the curiing of the hairs, and the eylitidrioal %ure 
seems to form an obstacle to it In Negroes^ the hairs present 
a very nuu^ied flattening. In the wool of the sheqi, which i^ 
pears to be cylindrical, another cause probably gives rise to the 
phenomenon of curling ; namely, the transverse inequalities with 
wliich the surface of the hairs is furrowed. 

The author gives four tables of microoietrical measur^oaents 
of the hairs of the white man and Negro. In the numerous ob- 
servations which he made, he sometimes found these parts ul- 
cerated, as it were, at their surface, like carious teeth. The 
hairs of the back of the hand frequently break at some distance 
from their point. This rupture appears to.be a normal pheno- 
menon, which nature employs to prevent these hws from be- 
coming elongated beyond measure. At the place of rupture, 
there are observed small interlaced fibrils, which for some time 
retain, in contact, the two ends placed together at a right angle, 
until their detached extremity at length falls. 

The author has also made some experiments on the" elasticity 
of the human hair. It may be elongated about a third of its 
length. The oxitraction which follows is somewhat less ; the 
hair of the roe has scarcely any extensibility, and breaks with 
the greatest ease. It has more analogy to the feather of a bird 
than to human hair. 



On the Level of the Sea* 

It is well known that the ocean retains the sanne level in ^ 
deep ba^ns of the sea, and that its vast surface preserves a 
permanent f(»rm all around the globe. If it be raised by tem- 
pests it is reduced by equilibrium within the limits wUch are 
assigned to it. If the earth, as Pouillet remarks *, were im- 
moveable, and formed of homogeneous strata, the surface of the 
sea would be strictly spherical The navigatorls who pass under 
the line, those who traverse unknown seas in either hemisphere, 
and those who viat the coasts c^ Greenland, or the seas still nearer 

* PouiUet's Elemens de Physique^ t. i. p.' 137. 
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the pole, woulelii# Isevt the sailie distance from the earl's centre. 
Thia*wouid be the state of things in conseqaence of the laws of 
hydtOBlatioa^ aiid tfaesidrueture of the soMd parts of * the gi^be, 
wbick pmients triflif^ inequaiities i^ the jw^fttbe; ' Crreatlne^aa- 
liti^s in the isolid parts would disturb the s^ericity of the liquid 
sarfaces* Werfethe chaitt rf the ' CordiBeras otily-ahiflMired 
times higher, the waters would rise on the coasts of America, on 
the ^asftarn as w^\ as the western side; and would bccUpy a 
lower level on the opposite coasts, leaving the ports of France 
dry, as well as those of Japan. ' 

If the earth were stationary, and formed externally <rfhetero- 
gmeoos psirtsof very unequal density ; if, for example,' under the 
Albntic Ocean, between the crust which forms its bottom, and 
the centre ot the earth, there should occur vast cavities, emp^^ 
or filkil with substances of small density, it is evident that tile 
intoisity of die attrttetion<if gravitation would be much -kss^ 'on 
the Winers of the Atlantic, than thbse of the oth^r seas, and that 
then the general surface of. tbe Waters, instead of beittgevery^ 
where sfdierieal, wodald be raised in sotne parts, and depressed in 
others. Thus, a beieMgwoeousness of substances might of itself 
produce irregularities of form, and if totliis cause* there be add« 
ed the ii^aenee of the eentri&gal force, it will be seen that the 
que^on becomes still more complicated. * In our pres^it state 
of ignorance respecting the internal structure <^ the globe, in* 
to which, with all our power, we are only able to penetrate to a 
very trifling depth, the only means which we have of finding 
the true form of the surface of the seas, are geodesieal operations, 
and observations with the pendulum. By the first of. these 
mcsais we- ariMne.at.a knowledge of the fact, independently of 
aU kypolbesis and of all exfdanation ; and by the other we shall 
peviiapflf be aUe to^ discover some gen^ri^ kws of the internal 
structure of the earth, or at least some of the local causes liiat 
mmy alter the rifptlarity ol itSisurface. • The equilibrium of the 
waters depends upon, the direction: of gravity, andthecaciUa^ 
tionaof die pendulvMBLdepend upon the intefisityctf-the same foroe. 
It is diffioiilt to dkeovea^ u prwri in what degpte these two ele- 
malts* are ooonect^ together, and to what extent they may be 
determined by each other { and it is this that gives still more im- 

JULY— SKPTEMBBE 1828. Y 

Digitized by LjOOQIC 



988 Onik^Liva^MSifa. 

pwlaiioe to the iaquiriefi wheee ifkfdct is to detominethem with 

Almost all the baabs of the sea commmikate in varioos ways, 
whether fa^ wide eanals, or by more or less contracted iitraits ; 
tad the waters to these diiPerent basins are subjected to the con- 
#tMiMa of equiUfamnk of cemBimiicating vessels. Only it must 
beohaerved that the water of the iea is not a homogeneous liquid 
IP the whole extent of the mass: the temperature changes with the 
latitude; anditalsodiffnges with the depth; the degreeof saltness 
changes in like manner ; and all these causes make the denidty to 
Ymy in the diffSn^^U; places, and froai this there results a multitude 
of motions, by which the equ^brium tends to be kept up. The 
water of the Atlantie flows into the Meditemmean by die Stiraits 
of Gibraltar, as i&pK»red by the mpd current existing there; 
but it is aot known whether, by an opposite current existing at 
a greater depth, the water of die Mediterranean may not pass 
ittta the qeean. If tins, second ciurrent exists, they are botb wkh- 
QUt doubt produced by tbe diffisrence of density in the layers of 
water. If it doeanot exist, it must be supposed that the Me^ 
ditarraneaa loses by evaporation, or by otha* causes^ more water 
thaa it receives by the N^, the RIuHie, the Danube, and all the 
avers that empty diem3eh(es into it^ and that die Adaa^ Ooeao 
makes up the kss, in order to keep it at tbe height required 
ibv equilibrium. 

Tbe folk»i|ing are the aesuks that hav^ lli4iheno been obtained 
icespecting the kvel of the^ sees. During the •Fl:^nch Expedition 
to Egypt, a commission of engineers, under the diMetkm of M> 
Le Fere, determined the relative heights of the Bedi Sea^ and 
Mediterranean^ This operation is worthy erf great conicfenoe ; 
and, fOT result, it gives a very remarkable difference of level' be- 
tween these two seas, which are so near each other at the: Isth- 
mus of Suez^ and which, besides, communicate with the Ocean. 
At low water the Red Sea is ^'metres 1^' above the Medit^ranean, 
and at high water its excess of height rises to 9- metres 9^'. Thus is 
confirmed the opinion of the ancients respecting the'dfengier of 
opening up a communication between the two seas. At the pre*- 
sent day, a great part of Egypt would be submersed by the 
Red Sea ; and yet the bed of the Nile and the soit of Egypt are 
constantly raised by the deposit of mud which every succeeding 
inundation leaves. M. Girard has made very curious inquiries 
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itito this sul^ect. By taking the present height <yf the flood6^ 
at the Nilomelers of Ulephantina, and of the Island of Rotidlth^ 
and comparing it with what it formerly was, be fotmd the itieiu 
sure of the elevation of the ground, which he estim^es at l88 
millitnetres in the century. Considering it as i^uch, it WOtild 
still require many centuriei* to brilig Lower Egypt merely to the 
level of the Red Sea * 

In the couts^ of the operations for measuring the n&eridktft ki 
France, M. Delambre calculated the height of Rod6z above the 
level of thcj Mediterranean Sea at Barcelona, aid its he^ht above 
the ocean, whieh wa^es the foot of the tower of Dunkirk. These 
two heights are equal to a fraction of a metre ; whence it follows 
that if there does e^ist some difference of level between the Mfe- 
diterraftean Sea at Barcelona, aiid the Atlantic Ocean at Dun- 
kirk, the difference is at least very sm^l. 

M. de Humboldt, in his jourii6y ill America, tifiade barome- 
trical observations on the shores of the Atlantic Ocean, and on 
those of the South Sea, from which some knowledge may be de- 
rived respectirtg fti^ relative height of thesfe two seas. Froto ba- 
romfetricat means taken on the one hand at Carthagena, Cumana, 
said Vera Cruz, on the east coast of Mexico, arid on the other 
hand, at Callao and Acdpulco, on the sha*es of the South Sea, 
it would result that the South Sea is about seveii metres higher 
than the AtkAtic. Other observations made by M. Humboldt 
Would give a somewhat greater difference ; but that celebrated 
traveller gives the above results oiily as a first approximation, 
supposing that the unequal heights of the fides, the different 
hours in harbours, and the greater or less extent of the horary 
variations of the barometer, are so many causes which may have 
an influence upon such delicate measurements. 

The level of the Caspian Sea has been the object of several 
recetit inquiries. It was determined m 1818, by MM. dTEngle- 
bardt artd Parrot, in their curious journey to Caucasus and in 
the Crimea; by M. Pansner, in 1816; and about the same time 
by M. Wrsniewski, who published, in the Petersburg Memoirs, 

* In a fonner number of this Journal^ theie is an interesting view of the 
French observations on the comparative level of the Red Sea, and the^Medi- 
tett^neaoi Sea. 
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the series of observations which he made with the same object' 
in 1812. AH these measurements agree in placing the level of 
the Caspian Sea much beneath the level of the Black Sea. Ac- 
cording to the mean result, this difference may be estimated at 
100 metres, or about 325 feet. Yet along the shores of the Cas- 
pian Sea, and to a great distance from its present banks, there 
are striking proofs to be seen of the abode of salt water. The 
nature of the ground, its -form and chemical composition, the 
remains of shells, and the skeletons of fishes, with which it is fil- 
led, seem to leave no doubt remaining, that the sea formerly 
covered all these steppes to a distance of several hundred leagues. 
How has the depression of level which is now observed been pro- 
duced ? What is become of the mass of water which is wanting, 
and which may be estimated as a volume of 30,000 square leagues 
of surface by a metre of height ? These are problems, the solution 
of which it will take a long time to effect ; for they are connected 
with general geology, and perhaps with the great catastrophes 
of which Cfiucasus has been the theatre. 

The mixture^ of the water of rivers with that of the sea, 
also presents some hydrostatical phenomena, which it is curious 
enough to observe. Fresh water being lighter, ought to keep 
at the surface^ while the salt water, from its weight, should form 
the deepest strata. This, in fact, is what Mr Stevenson obser- 
ved in 1818, in the harbour of Aberdeen, at the mouth of the 
Dee, and also in the Thames near London and Woolwich. By 
taking up water from different depths, with an instrument in- 
vented for the purpose, Mr Stevenson found that, at a certain 
distance from the mouth, the water is fresh in the whole depth, 
even during the flow of the tide, but that a little nearer the sea, 
fresh water is found at the surface, while the lower strata con- 
sists of sea water. According to his observations, it is between 
London and Woolwich, that the saltness of the bottom begins 
to be perceptible. Thus, below Woolwich, the Thames, in place 
of flowing upon a solid bottom really flows upon the liquid bottom 
formed by the water of the sea, with which it.is no doubt more or 
less mixed. Mr Stevensoh, however, is of opinion, that, at the 
flow of the tide, the fresh water is raised, as it were, in a single 
mass, by the salt water which flows in, and which ascends the bed 
of the river, while the fresh water continues to flow toward the sea. 
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These experiments tend to confirm the opinion given out by 
Franklin on this subject, in 1761. *' If some rivers," says he, '* 
empty themselves into lakes, without the latter ever overflowing 
their banks, it is because the water is then spread out under so 
large a surface, that there is dsily removed by evaporation a mass 
of liquid about equal to that which flows in. But there are rivers 
which, from the extent of their course, and the breadth of their 
mouth, may be compared to lakes. To Complete the resem- 
blance, it would only be necessary that a dike should stop the 
course of the water, and prevent it from being emptied into the 
sea. There, would then occur some differences of level, accord- 
ing to the seasons ; but in general, under certain circumstances, 
these difierences would be confined within narrow limits. Al- 
though the communication between the river and the sea be 
open, it may be supposed that the dike of which we have been 
speaking, really exists in the surface of junction of the fresh 
water and salt water. Only this dike would be moveable ; it 
would ascend a certain number of miles with the tide, and after- 
wards descend. The extent of the excursions would vary with 
the volume of the water. In some cases, we might also ex- 
pect to find the sea water, and that of the river, mingled 
together on meeting, and this to a greater or less extent, fix>m 
the twofold effect of their motions, and of the difference of their 
specific gravities ; but at a certain distance from the mouth, the 
fresh water, first carried down by the current, and again thrown 
back by the tide, would oscillate nearly within the same limits, 
without even reaching the sea. An ignorant person would ima^ 
^e that the water flowed off, andj^was partly lost throu^ 
scHne crevices in the earth, while in reality it is by the air that 
it( 



On the Rocks that afford the Gold Dust or Gold Sand met zcith 

in Rivers. 

J^S gold-^ust or sand is met with in several of the river- 
districts in Scotland, we think the following observatioits will 
interest those who may amuse themselves in search of gold in 
this country. 
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Mr Iteogger aome time 9tp gitve tn account qf die «irif(9rous 
sand of tb^ Aat, the Emine, and the Ilsis, in Switzerland, which 
he had an opportunity of observing himself. It pccuri diffused in 
the sand and gravel oi the bottom of the valleys watered by diese 
ii¥er». When the height of the water occa^ps the rivpr to 
qany off part <rf its banks, the auriferpus sand i^ deposited at 
the first plaee where the rajHdity of the wrreat finds an ob- 
ataele. The sand^ after it has be^ depived of the l^tea* 
parts» such as day? ealcareous earth, &c. ooMsts q( sinaU grains 
or plates of gcdd, magnetie iron, drccm, garnet, q[)inelle, &c. 
The Aar, from it3 ewt from the Lake erf Tbnn to its arrival 
at Juia» fipws only throngb sandstone mountains, as is also the 
ea^e wUh the streams whjph it reoalves in its course. The 
Be»ss aflid the Liaii^at have deposited the debrici of the Alps 
in the bottom of a lake The ^y ei^eeptions are the Saim©? 
the two EmmeSi and the Sihl, whieh rise in the alpine limestone. 
The sandatone and ooal dqptosite appear^ therrfore, to be the bed/s 
from whffm tlie diff^ent parta of U»e auriferws sand have, been 
efTfied into the basin of the Aar, 

The aether has analy^ varieties pf ^andstfme from different 
QQUQt^es, as from St»ffelbacb, M»genwyl, and B^^ingen, and 
fiaund miigpetic irop in them. He presented ^ the meeting 
ef NajtnialMits in Zurich grains of iron taken from pulveri^ 
landstme from thfi laU^r plaoe- If the proportion erf* the gotd 
to tim iron be t^^n as a soale, the former must oepur in this 
9ta^t§n^ in m sm^U quantity, that a trial mad^ on the torg^ 
sei^ alon^ owW su^igeed in e^ttrapting it. 

M. Routein, however, some ye«^ ago, found gold in the 
sandy v^l wbioh belongPs to thi^ ffffmation ; and inmU ml^^ 
of gold have been observed in the pebbles of nagelfluh qwMiS 
of the same formation. The constituent parts of the auri- 
ibrous sand seem to have been brought together fh>m sand- 
stone mountains, and deposited by natural washing. Thi3 
washing had undoubtedly commenced during the excavation of 
the valleys. The heavy parts of the broken-down matrix re- 
mained, the light parts were ci^ried father, and the parte of 
ihe aunft^fous sand> ^v traverimg large traoka oi grouiMl, 
and after a \mg series of ages> w^e gradually compacted, until 
at last they appeared under the form of mud. The ojMnion 
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generally entertAned by gcM-buttters is, that it is only in tl^ 
tticient bottoms of Valleys that auriferous sands occur, and thdt 
the recently submersed countries never furnish any. 

iProih'dll that ^e have said, it follows that the sandstone for- 
mation is the immediate source of the auriferous sand of the 
Aar. Toward the Rhine, on the other hand, where gold-wash- 
ing was fprmeriy vigorous, especially near Coire and Mayai- 
feld, there are no traces of sandstone mountmns, at least in this 
part of the basin of the Rhine. The gold must here have been 
immediately derived from its original site, the transition lime- 
stone mountains of the Alps. There is seen, among trt4iers, a 
place of this kind toward the eastern declivity of the Galanda, 
at the foot of which the Rhine flows, and where, at various pe- 
fiodsy attemptB w«re inade ti(i iotm isstAUkbiiieiitft for tta« ^scta-ac- 
tkmof gold. 



Eisay on Comets^ which gained the firm of Dr Fdh^i^s 
Prizes^ proposed to those who had attended the Vfdversiiy of 
Edinburgh zoUhin the last Twelve Years. By Dav<D Millie, 
Esq. A. M. F. R. S. E. Edinburgh, 1828. 

De Fellowes, in October 1826, proposed, for the encourage- 
ment of science, the following Prizes : — ^^ The sum of L. 50, 
with a iGrold Medal, for the best Esscy on Comets, dnd L. 25 
fcHT the next best in merit ; to be composed of those candidates 
who, within the last tweive ^^r^ have finished their philosophi- 
cal studies in the University of Edinbur^.'^ 

Sevend Essays were sent in. These were exandined by a 
Committee of the Senatus Academicus, who reported, in March 
1828, as follows: 

<< Copy of a Mioute of the Senatus Academicus of die University of 
Edinbur^^, of date 4th Marc^ 1828. 

<< Professor Leslie laid before the Senatus Academicus a Report as 
to the Fellowes' Prize ; of which the Senatus unanimously approved. . 

<< The Report was as follows : — ^With the assistance of my learned 
colleague Pktyfessor WaHace, I have earefully examhted the Essays on 
Comets received by me sitice the enlarged programme was issiwd, and 
find that the Discourse written by Mr DavM Mitae k very fat superior 
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to tbe rest, and fully entitled to the ^rat of Dr Fellowes' Prizes. We 
Mo find, that, though the other Essajrs evince ingenuity, and considera- 
ble extent of reading, yet iVe do not think ourselves warranted to be- 
stow the Second Prize on any of them. We hope, therefore, that the 
Senatus Academicus will sanction this decision ; and we farther propose 
that our body should testify their regard for so estimable an alumnus as 
Mr David Milne, by desiring him to print the Essay. Mr Milne has 
already obtained the honour of A. M. 

(Signed) << John Leslie. 

" William Wallace." 

^< Extracted from the Minutes of the Senatus Academicus by 

" Andrew' Duncan, juo." 

Having obtained a sight of Mr Milne's elegant memoir, (abcuit 
to be published), which contains the most complete description 
and history of Comets in our language, we now lay before our 
readers its Table of Contents, and an Extract, with the view of 
enabling those interested in this very curious and important part 
of the natural history of the heavens, to judge of its extent and 
style of execution. 

" CONTENTS. 

PART I. — Physical constitution op Comets — 1. Nucleus of 
Comets; 2. Envelope of Comets; 3. Tails of Comets ; 4. Light of 
Comets ; 5. Examples of these Phenomena ; 6. Opinions respecting 
their Nature. 

PART II. — Movements op Comets. — 1. Opinions illative thereto; 
2. Orbits of Comets, Conic Sections ; 3. Orbits most probably El- 
liptic; 4. DifiicQlty of finding the Elliptic Orbit; 5. Parabolic Me- 
thod of Investigation ; 6. Elliptic Method of Investigation. 

PART III. — Influence op Comets and Planets on each other. 
— 1. Perturbations in their Motions, occasioned by proximity; 2. 
Physical Changes caused by Proximity ; 3. Perturbations in their 
Motions occasioned by a Collision ; 4. Physical Changes caused by 
a Collision ; 5. Has such a Collision ever happened to the Earth ? 
6. Will it ever happen to the Earth. 

PART. IV — Comets in various stages op maturity. — I. Dimi- 
nution of the Substance of Comets ; 2. Herschers Theory of Conso- 
lidation ; 3. Are Comets habitable bodies. 
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PART V Views respecting the system in general. — L 

Theories respecting the Oj-igin of Planets and Comets ; 2. An Ob- 
jection to La Place's theory removed ; 3. Olber's theory as to the 
Extent of the Planetary System, erroneous ; 4. The existence of an 
Ethereal Medium proved by Comets ; 5. Comets indicate the uni- 
versality of Gravitation ; 6. Conclusion.*' 

The extract is, Comets in various stages of Maturity. 

*^ 1. From a careful examination of those Comets whose motions are 
exactly known, on their successive returns to the perihelion, much va- 
luable information of a different nature may be obtained : For, if they 
happen to have undergone any change in their physical constitution, 
during the period of their absence, that change will probably be indica- 
ted by a corresponding variation iil their appearance. Since the ef- 
fect of the solar power is so great (whatever be the tnode of its opera- 
tion) in pushing away the nebulous matter of the Comet, into the form 
of a tail, it has been supposed that some of this nebulous matter may 
even be altogether detached from the attraction of the nucleus, sq as to 
cause a gradual diminution in the Comet's substance ; and this effect, it 
is obvious, will be the more easily produced, if the gravitation of the ne- 
bulous particles to the nucleus be weakened by a rotatory motion of the 
Comet. Now, an attentive examination of those Comets, whose ap- 
proaches to the sun at the perihelion are near in respect of distance, and 
frequent in respect of time, may enable us to judge whether or not this 
supposition be well founded. But this is a point to which the attention 
of astronomers has been too recently directed, to be yet very satisfacto- 
rily fixed. ' Numerous data are requisite, which a constant and careful 
observation can alone supply, before tiny decisive result can be obtained. 
But certainly the observations of astronomers^ as far as they have been 
made, with regard both to the diminished size of the nucleus of all co- 
mets after a perihelion passage, and the inferior brilliancy of Halley's in 
particular, at its last appearance *, seems to confirm what other confii- 
derations abundantly suggest, that a partial abstraction of nebulous mat* 
ter does take place at every approximation of a comet to the sun. 

" The question, therefore, very naturally occurs, whether a Comet, 
after a long succession of revolutions, will not be liable to become alto- ' 
getber annihilated by this dispersion of its nebulous matter ? Herschel's 
opinion respecting the constitution and formation of comets, here de- 
serves our attention, as it satisfactorily resolves the difficulty which is 

* Brande'8 Astron. ii 68, 
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now proposed. There is no individnal perhaps in the annals of astrono- 
my wlio has contribiited more to oor knowledge of the heavens than Sir 
William Herschel, both hy extending the limits of our TisioA into the 
most distant parts of the universe, and by investigating the law^ which 
govern the more complicated phenoinena of nature. But of all his con- 
tributions to the science, none are so important in themselves, or so well 
calculated to disclose to us the secret and marvellous operations going 
on in the workshop of Nature, as the discoveries which he has made 
concerning nebultt. These nebulce, it is supposed^ are formed by the 
partial condensation of matter, probably the etherial medium itsdf dif- 
fused throughout the universe ; and that their number must be prodir 
gious, is sufficiently proved by the fact, that Herachel, by his owp^f* 
forts alone, discovered 2000 of them. Some of the nebulie are found 
to bave so strong a resemblance to many comets, which, on account of 
their distance from the sun, can just be discerned from the earth, that 
they. are not unfrequently confounded * ; and it is only by a nearer ap- 
proach, or by an intimate acquaintance with all the nebula in the same 
quarter of the heavens, that astronomers are able to distinguish them. 
Now, it is the opinion of Herschel, and his opinion is strongly sup- 
ported by the authority of La Place f , that Comets are originally minute 
nebulae, which, by the continual approximation of their particles, have 
at length acquired such a degree of density, as to be capable of being 
attracted by the sun, and of describing an orbit of their own. As tbe 
nebulous mass approaches the sun, one result^ as we have seen, is the 
expansion of its parts, and their prolongation into what has been termed 
the Tail : But, another result, according to Herschel, and one no less 
important, is a gradual consolidation of the nebulous matter by the agency 
of the solar heat, *< It is admitted on all hands," says he> *^ that the act of 
<< shining denotes a decomposition, in which at least light is given out ; 
but that many other elastic volatile substances escape at the same time, 
especially in so high a degree of rarefaction, is far from improludile. 
Since Hght then, certainly, and very likely other subtile fluids also, 
escape in great abundance during a considerable time before and after a 
comet s nearest approach to tbe sun, I look," says Herschel, " upon a 
perihelion passage in some degree as an act of consolidation %" 

* ^' 9y the gradual increase of the distance of our Comet," says Herschel, 
speaking qC the Comet of 1807, ^' we have seen that it assumed the semblance 
of a nebula ; and it is certain, that had I met with it in one of my sweeps at 
the zones of the heavens, as it appeared on either of the days between the 
6lh December and the 31st February, It would^ have been put dswn i» tbe 
list I have given of nebulae." 

t Connoissance des Tems^ IfSlft :j: PhiL Trans. 1812-14. 
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<< II. Tbi9 process of c»iiH>Ii(tirioii m\\ evidently be the more po«rer« 
fill* tbe more (bat tbe Comet is subjected to the rao's calorific action; 
a condition which depemk upon two dircumstaices; one» tbe perihelion 
distance of the Cornet^ tbe other, the time in which it completes its re* 
Yolutiofi. It follows frpm this consideration, that we majr be able eveo 
to estimate the degree of solidity which Comets have attained, simply 
by taking into accoupt these two circqmstancea ( and a reference to ob- 
servation will at once shew whether or not the theory be correct. But 
before attempting to apply this test, one remark: must be made, which 
shews that the applicaticm of it may not in all cases be conclotive, IJF 
all Cometh during their successive revolutions round the sun, were to 
remain totally exempt from the poa^ibility of receiving any accession of 
foreign matter, tending to enlarge their bulk, then we might expect that 
the consideration of their perihelion distance and their period of revolu- 
tion should always correspond with the amount of their solidity, or, in 
other words, the actual size of their nucleus. But if we suppose with 
Herschel, La Place, and other eminent astronomers, that there exist 
multitudes of nebula throughout space in every different stage of matu- 
rity, (Wmd those wbese formation has just commenced, to those whose 
eottdeasalion by tbe attraction of the particles has ahready so far ad- 
vanced, aa win aooB render them capable of gravitating towards the sun, 
we araet veekon it not impossible that Comets, in the extensive range of 
tkm oMla, May oeoaslonaUy meet with some of these nebuke, and thus 
o at ry with tbam a new supply of unperibeHoned matter in their next 
appyaacb I* tbe oentre of the sjrstem. la this manner, the loss of snb- 
elanoa to wbkb, as m% have above reoNtfked, co rn e ls are exposed, by vo- 
lalaKnation, may passihty bo restonad > wlule^ in proeass of time» tbey may 
I » magaitada and seHdJty eoaaldefabiy aarpass i ny what could ha«F« 
i iroRi tbe pripHtiva qwanlity af their a a bn iai i i matter. CertMnly 
wa am nai at libeHf ]ba aiipfNiaa, tbat ibis fiavlaitQiia junction el a ooBMt 
wilb ialmUa trfma plaea fa afi n nriy g \m^ m astiawiting tbe ^l a ns aMai i aa 
oiiUhwtA Cmaela, ia otdar lofind wbathat tbe raauk comvpoada with 
wbal the tequflaay aad oaaraaai^ af ibair apf naaab la tfca tun would 
]e%A ¥a la aspftit, w% augbl to lecoUael tl»t ike mtn aoi infelliUk 
fm» tba pa«wbility af m acaas^oA of eabuloaa aMttet hamf aacucrad 
in tba maaoer wo haw amw daMribad. 

'' iiaisehd'a tba«ry> wUb ypt pa rt to tie agaocy af iba aalar baa«» m 
promoting the consolidation of comets, necessarily implies, that the en- 
valapa attd tail gradaaHy beeeme less artensiv«, and tbat tbe nucleus, 
upon i^Hbose surface the nebulous matter consolidates, gradually in- 
creases in miignitude. In these respects, therefore^ some difference 
ought to be indicated by the physical appearance of those comets whose 
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perihelion distances and periods of revolution are not the same ; a con- 
dition confirmed by the examination of several, that have been the most 
attentively observed. The second Comet of 1811 had a nucleus, which, 
according to the continental astronomers, amounted to 570 miles * ; 
while its tail was 500,000 miles in length. The Comet of 1807 pos- 
sessed a nucleus of less size, but a tail of greater brilliancy ; the diame- 
ter of the one being only 538 miles, the length of the other 9,000^000. 
The first Comet of 1811, which, from its splendid appearance, has been 
termed the great Comet of 1811, was observed to have a smaller nu- 
cleus ; but, on the other hand, its envelope and tail were far more ex- 
tensive : the diameter of its nucleus was 428 miles, and its tail stretched 
out no less than 132,000,000 of miles. The first of these three comets, 
then, according to Herschel's theory, must have been subjected in a 
much greater degree to the consolidating influence of the sun s heat 
than either of the other two, seeing that it had the largest nucleus^ and 
the least quantity of nebulous matter : and the like result ought to be 
indicated with respect to all the three comets, on a. comparison of their 
respective periods and perihelion distances. The periodical revolution 
of the great Comet of 1811 is found to be 3388 years, and it approaches 
1.55 nearer the sun at its perihelion, than the other Comet of 1811 : 
the product of these two numbers is 5243. The periodical revolutioii 
of the Comet of 1807 is 1713 years, and its perihelion distance is 2.4f6 
times less than that of the second Comet of 181 1 : the product of these 
two numbers is 4213. The periodical revolution of the second Comet 
of 1811, whose perihelion distance we have taken equal to 1. as die 
standard of comparison, is 875 years. These numbers, then, 5243, 
4213, 875, representing inversely the result of the sun's long oentinned 
action upon the nebulous matter of the three comets, correspond very 
nearly with the relative magnitudes of their nuclei, as indicated by ob- 
servation ; and hence the confirmation of Herschers theory is conqtlete. 
If this comparative view of cbmets be verified by more extended obser- 
vations, it will serve to give some insight into the origin and arrange- 
ment of these bodies, and inform ns of the tri^e place which they occu- 
py in the planetary system. Nor will it be the least important resvlt 
of the establishment of this theory, that it will enable astro«(»nera to 
arrange comets according to the various stages of maturity at which, in 

* Brando's Astron. 11. 31. I may hei-e again advert to the difference in 
the measurements of this comet, made by ShrSter and HerscheL If we as- 
sume the measurement given by the latter, it becomes even more j&vourable 
to the theory submitted in the text 2 
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the progress of consolidation^ they hare arrived. Observation has, in 
fact, already furnished us' with an extensive scale of comets, which are 
distinguishajble by means of this important criterion. Several have been 
seen which had no nucleus at all, presenting only a gradual thickening 
towards the middle parts, which were nearly translucent ; while, on the 
other hand, there are many whose condensation has proceeded so far, 
by having been more subjected to the action of the solar heat, as to 
have a nucleus 100, 1000, or even 2000 miles in diameter. Those of 
the latter description approach, in all the circumstances of their physical 
character, to the nature of planetary bodies ; and particularly, like them, 
are less exposed to those sudden changes from the violent action of the 
fiun*s heat near their perihelion, which comets of a smaller size anff a 
looser texture are observed to undergo. 

*' III. From these observations, we shall be the better able to esti- 
mate the probability of a supposition, perhaps it may be said more spe- 
culative than useful, but nevertheless founded on philosophical princi- 
ples, whether or not comets be habitable bodies ? It is very evident 
that such a supposition can never apply to the generality of comets ; 
for, with regard to those whose consolidation is still only partial, the 
violent changes which take place in their constitution and structure, 
both at the perihelion and at the aphelion, are totally incompatible with 
all our ideas of either animal or vegetable existence. But with respect 
to those comets, whose advanced state of maturity renders the sun's 
influence incapable of materially affecting the surface of the nucleus, 
there seems to be no physical impossibility why many of them may not 
be the abode of living creatures, as well as the Earth and the other pla- 
nets of the sjrstem. 

'^ Yet considering the extremes of distance from the sun, at which 
the comets are placed in different parts of their eccentric orbits, it has 
been conceived, that the prodigious variations of heat and cold to which 
the inhabitants of a comet must be exposed, render the above supposi- 
tion quite untenable. This, however, is an objection, which, though 
i^plicable to all comets, whatevM* be their state of consolidation, is trtily 
more specious than substantial. Newton, indeed, calculated that the 
g^reat Comet of 1680, which passed within 1 50,000 miles of the sun's 
surfece, must have been heated to a temperature 2000 times greater 
than red hot iron. But the simple fact, that the comet, even if its den- 
sity had exceeded that of iron itself, was not instantly dissipated by the 
violence of such a combustion, indicates some error in the data on which 
this calculation is founded. Stilly though it should be allowed that the 
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heal is not 80 great as Newton was indined to estiiiiate, k may be sop* 
posed that the variations of tempecttture to which a comet is sttb|eetod> 
ai« yet much too considerable for the e^tenee a»d abode ol ha^g^ 
possessing constitutions at all analogous to those op<m the Earth* Bttt 
an application of the kws of chemical science to this eobjeet, de«Mi« 
strates that these extremes of heat and cold are bf no means im exeee* 
nve, as the mere aheraiions in the comet's distance from the smi mig^ 
perhaps lead us to imagine. 

'< tn the first pkce, it is w^ known, that, in the heaimg of ho^es^ 
when the compression to which they are s<d|jected remahis the same, 
there is a ccrtwn point, beyond wtech^ whatever be the meami c mfrf o y t <>, 
their tempemtarfr can never he elevated. Water,' for m^anee, midtr 
the common atmospherical pressure, may he healed ixp as h» as 312* 
of Fahrenheit ; but all the heat which we employ in the endeavour to 
raise this temperature higher, is enlf dissipated in the enstung empora- 
tton. In like manner, the substance constitutkg a comet asust hate a 
certain point of its own, which, however near it may appreaefa ^e sun^ 
its mean temperature can never exceed. The tail of the comet may he 
expanded t^ a prodigious lengthy the nebvdous envelope may becoitfe 
enlarged to an equal extent ; even the materials on the surfhce of liM 
nndeus, by volatilization, may pass into a gaseotti or ai^rial farm ; hM 
the planetary or solid body itself wiD experience no accession of heM 
beyond ihiM point of maximum temperature, which its own na$um and 
constitution determine. 

*• In the second phrce, we may o4)serve, that wliefl, by any means, 
the density of bodies b made to cbaovfs, by a pmcess, whetiier of mm* 
faction, on the one hand, or of condensation, on ^ other, thsy ai^ ^ 
ways found to undergo a corresponding diminution or increase of tesi^ 
peratnn?. MHien, therefore, in the approach of a comet to the Mm, all 
the parts of its nebutons envelope and tail, which in the remoter fegioite 
of its course had been gathered close about the head, become expanded 
aifd atVennated, a very large propor t ion of lAie solar heat, which Wonfd 
otherwise have passed into tbe^nualeiasy and cwvtribu<ed to mise ins teM* 
pevaiuve to a^ eertun psintr is cavried off by th# efivelspe^ and tail; 'm 
order to preserve an equilibrimn among the sisveral parts. Let us a^ 
tempt to form some estimate ef the actual loss of tempieraitnyothusisnjft^ 
mined by the rsMfactioRw if we. assume tibail lAe nebttitMis matter 
is elsvaited about S^ times its former height, the diminution of dseM 
siDy, cevtespowding wish the incresise o# vnlilMe^ will amoUM; to 
^9df, or 21,0#ii; and! emf4i»ym^ lAe* formwla given in th& Supple^ 
menf 10 the* Emfye kyp iw d ia Biiman ictt> article' * Climave',' we have 
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45* X {27,000 — ^^}, or nearly 1,215,000 degm» of Fabrenhwt, 
ftyr like c^aaittity of caloric abtracted. Norr, Newton, judging from tlie 
proximity of the Comet of 1680 to the sun at its periheKon, shews 
dkat its temper a t ur e ought to be about 2000 times greater than the 
temperature of iron red hot, or about 9000 times greater than the heat 
df boffing water ; the boiling point of water being 212^ of Fahrenheit, 
the sun comrmunicated to this comet a supply of caloric amounting to 
1,908,000^. But the loss, which, as we have just seen^ must have been 
sustained by the rarefaction above supposed, amounted to two-thirds of 
thn quantity; so that the actual influence of the sun, in raising the tem- 
pemture of the comet, will undoubtedTy be diminished in the same pro- 
(kntibn. In a corresponding manner, when the comet retires towards 
its aphefion, where the heat of the sun becmnes so much weakened on 
account of the distance, the condensation of the nebulous matter form- 
ing the tail and envelope serves not only to furnish the nucleus with 
continual supplies from the heat acquired at the perihelion, but even to 
render the warming influence of the solar rays much more efficacious 
than at a less remote part of the comet's orbit 

" It appears, then, that the variations of heat and cold, to which 
comets are exposed in the opposite points of their course, are by no 
means so great as to be incompatible with the supposition of their being 
fit abodes for animated beings : and if we recollect the facility with 
which our own bodies can adapt themselves to great and sudden ex- 
tremes of temperature, as exemplified by various experiments, we may 
even conjecture these beings to possess a constitution not very dissi- 
mflar to that of the human species. Individuals, we know, have of^ 
allowed themselves to be confined for a considerable time in apartments 
heated to 260*" and 280^ of Fahrenheit, without feeling much inconve- 
nience ; and though we cannot as easily ascertain the extent to which 
cold maybe endured by the human frame, we know that it is frequent- 
ly exposed, without any injurious effects, to an intensity far surpassing 
what is liecessary for the congelation of mercury \ In order, then, to 
be capabte of sustuning those variations of temperature to which a 
comet may be subjected, it is not necessary that the constitution of its 
supposed inhabitants should be very different from the constitution of 
1^ beings belonging to the Earth. And when we recollect that these 
yariations proceed in a gradual manner, not by the rapid transitions 

* Gaj( LuwMi.m«»(iMia» that naiusiii coU. has been iibicrve^, «iNt thetv- 
fore sustained by the human frame, so severe as— 58" of Fahrenheit. Btew* 
sieves Journal, iii. 181. 
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which we often experience. on. our. own globe, the progress from one 
degree of temperature to another, as the comet journqys onward in its 
course, may be little perceived by its inhabitants. 

*' It is true that the atmosphere respired by th^e beings^, while it is 
at one place a highly attenuated gas, is at another converted into a me- 
dium extremely dense ; and therefore it may be difficult . to conceive 
how animation can be supported in^ these qiposite sitm^ons. .But 
when Halley was able, to breathe freely in a diving-bell, in • whieb the 
compressed air was twelve times more drase than that oa the topa-of 
mouoftaios,— and when the lungs, with all the other bodUf.jOK§aaa, «■& 
so readily accommodate tbamselves to the uMSt.iwable.aBd.tiTiiig ciip- 
cnmstaneas, we do pereeive how it is possible for. res^ratimk to be 
carried on, notwithstanding these changes in a -comet s alMospiiere, 
which, though undoubtedly extensive, yet take place in m slew, and 
therefore harmless, manner. Another objection has been started to the 
existence of Hving beings on comets, on account of the alten w iie p s of 
light and darkness to which, in the opposite portions of their orbit, they 
are thought to be exposed. But I find it remarked by BaiUy, that the 
Comet of 1680, supposing it at the aphelion to be IBS times more dis- 
tant from the sun than the Earth, onght for this reasdn to receive five 
times as much light from the sun as we do from the fidl moon ; and 
when we add to this the superior density of the comet's atmosphere at 
this distant part of its orbit, it is capable of obtaining a still greater 
quantity of light by refraction *. 

** These explanations, then, if they be deemed correct, make it ap- 
pear that the several changes which are produced upon the constitution 
of a comet, in consequence of its varying distances from the sun, are 
not incompatible with our ideas of animated existence, and go so fai* as 
to render it not improbable, that the beings which inhabit comets may 
even possess bodily frames resembling those of terrestrial .beings. But 
why, it may be asked, are we so solicitous to establish this resemblance 
between ouraelves and the inhabitants of a comet, ae if thset Hve- a 
condition which alone could render their existence possible ? When 
we wmvtj the wide field of animal organization wUefa \um niiiiiii tb0 
scope of our own experience, from Man, the proud lordof oceition^ to 
thoee tribes of zoophytes which we place lowest in the sc^yie, 4o YceBot 
behold a continual succession of beings, as infinite in vapic^ «a in 
extent ? If, then, upon the surface of our own little planet, ve betM^ld 
so diversi^ed a picture of animal life, why should we deem it a^ either 

• Bailly, Hist. d'Astron. iii. 257. 
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annatural or unlikely, that Comets may be the residence of beings mde- 
]y different from those which fall within the narrow sphere of human 
observation. What though these beings, from the peculiarities of their 
situation, be endowed with neither lun^, nor eyes, nor the feelings 
which afford the sensations of heat and cold, like unto our bodily or- 
gans ? Does this want imply either any improbability as to their exist- 
ence, or eren any inferiority, compared with ourselTes, in the scale of 
creation ? Moat certainly not : For, if we estimate the tntelKgence of 
beings by the knowledge which their place in the unirerse is fitted to 
impart, «pe are compelled to regard the Cometary inhabitaafts as of an 
order even sup erior to the creatures of the Earth. When, for example, 
they find ti wi a e l T oa passing throygh the midst of the sateHites,' those 
BasaU bodies which we can scarcely discern with telescopei>«»iar when 
they are brought so ckise to the planet Saturn, that they can examine 
the wonderfiil phenomenon of his rings even with the naked eye,-«-or 
virbea at the perihelion passage, they are able to observe every thing on 
the snr&re of the Sun, that great luminary, the mysterious source of 
life, and light, and energy to the system ; — what spectacles of delightful 
contemplation most they enjoy, and what means of attainii^ an acquaint- 
ance with the works of Nature, infinitely greater than any which we 
shall ever command ! Traversing, as they do, the whole extent of that 
system of which the Earth forms so insignificant a member, and direct- 
ing their course far be3rond its known limits into those regions of space, 
whose dark and unfitthomable nature it will for ever baffle human pe- 
netmtioB to explore, the beings who have their abode on Comets must 
be foaiiUar with many important truths, of which we can obtain only a 
few casual gtimpses, and witness such glorious and sublime displays of 
the oaanifold wonders of creation, as must afford to them the noblest 
conception of that Almighty Being, by whose wisdom they were con- 
structed, and by whose power they are still sustained. 



On Af U$$ cflAgahtres cmd Bleeding in Cases qf JPoisomsng. 

In a mmam, read lately by Dr Vemiire to the Fnmdi Aaa^ 
demy of Sci^ioes, cm Certain Methods of treating all Caaea of 
Poiaoning, the author commenced with menti(»iing the experi- 
menta in which Mageodie succeeded in completely su«|)endii^ 
abaorptkm in a dog, by poducing an artificial plethora, by 
meaoa of the injection of tepid water into the veins. Proceed- 

JULY— »EPT£1|BEB 1828. 7. 
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ing on this important fact, he inade the following experiment. Af- 
ter putting three grains of alcoholic extract of nux vomica upon a 
wound made in the foot of a young dog, he applied a' ligature 
above the humero-cubital articulation of the wounded limb. He 
then slowly injected, by the jugular vein, i^ much water as the 
animal could bear, without suffering much. After this, he open- 
ed the vein of the poisoned limb, below the ligature, and, ta> 
king away a few ounces of blood, injected them into the jugu- 
lar van of another dog. This dog died in convulaons at the 
very moment of injection. The wound of the first dog, how- 
ev^, having been carefully cleaned, a litde blood was allowed 
to flow, and the aniijial was put at liberty. It exhibited no 
symptoms of poisoning, and eight days after was perfectly wdl, 
when it was sacrificed for other experiments. 

The result of this experiment is easily accounted for. It be- 
ing known that plethora stops absorption ; the Uood which flow- 
ed from the vein that was opened could alone be impregnated 
with poison, for that vein and its afferents were the only vessels 
that did not participate in the general plethora. 

This experiment appeared decisive to M. Vami^. But the 
means of applying the principle which it affords to practice pre- 
sents a great inconvenience, — the necessity of infusing water in- 
to the veins. This infii^n, the author thinks, may be avcid- 
ed, and that it is sufficient to induce a local plethora in the pcH- 
soned limb. Now, nothing is more easy than this, as it may be 
done by a mbderately tight ligature. This ligature applied, it 
would be sufficient to open one of the vans of the engorged 
part, to determine the flow of the poisoned blood. 

The author adduced two experiments in support of this me- 
thod. In the first, three grains of extract of nux ycnnica were 
spread upon a wound made on the cheek of a small-size^ dog. 
After an application of six minutes, during which the experi- 
menter kept the two jugular veins compressed with his diiunbs, 
that of the poisoned side was largely opened with a lancet, the 
blood flowed abundantly, and the animal, when restored to its 
feet, experienced only a Uttle weakness. 

In the other experiment, the author inserted under the skin of 
he anterior surface of the fore-leg of a young dog, three grains 

4 
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of the same extract. A tight ligature was, at the same time, 
applied to the limb. Five minutes after the applicatioo, the 
poison was removed by repeated washings ; the ligature was re- 
moved, and the animal, being let loose, walked peaceably about. 
It was, however, soon seized with very violent convulsions. A 
large quantity of blood was immediately taken from the jugular 
vein, and the convulsions ceased. The animal, on being set at 
liberty, walked as before ; only a few rattling inspirations were 
Heard from time to time, which presently ^ceased. The author 
thougt^ that, in this experiment, the ligature having been too 
tight, the artery had been compressed along with the vein, so 
that plethora could not have been produced. 

From this experiment M. Vemiere concludes, Ist^ The inus 
tility of too tight a ligature ; ^dh/^ That, even after the poisoa 
has penetrated far into the torrent of the circulation, the evil is 
not beyond the resources of art, and that it is still possible, by 
means of large general bleedings, to expel the poison from the 
system. 

It may, in fact, be easily conceived, and experiment proves' 
it, that if bleeding is practised at an early period, when the poi- 
son is still coAtaiiiedin the large vms, the lunjgs, and the heart, 
it will pass, by preference, through the path wh&te it finds less 
resistance ; and consequently, the portion destii^ed for the other 
orgatts must be diminished in the prc^rtion of the blood that 
l^testt through the veins (^ned 

Hitherto the treatment of all cases of poisoning has been al^ 
most exclusively confined to removing the poison from the surface 
where it was deposited. No person evier dreamed of pursying 
it into the veins, and still less of arvesiang it in ihe depths of the 
drculation. The experiments mentioned, reduce the treatodent 
of all cases of poisoning, hydrophobia included, to a few pre- 
C€pt% so simple and so easily executed, that die most ordj^nary 
practitioner camiot fail to af^ehend it. 
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On the Tempertnture ^ Springs in the v i ei n Uy ^- Coftnton, 
near Edinbw^y in LaHtudc 50^ 54' 4r N. ; Long, 9" 16 

yw. ' 

. Ml HB folloiHlig observations were cHMitmued from August 
1827 to August was. 

' The >s[Mrigs issue from alluvfum on the sides of the water of 
Leitli, close to the village of Colinton : the spring A, from gra- 
ve! ; the spring B, from clay. Their height above tberlevd of 
the high-water at spring-tides was accurately determined : spring 
A, was 366.8 feet, and spring B, 264,S above the level men- 
iicsnol. llie observations on the temperature of , the atmosphere 
^ere mude some yards above the level of the spring A^ 

Detail of Observations. 



1827, 






laM, 




A|ug.» 


SwU^ A, 4r; spring B,49r. 


Mar. 2. 


Spring A, 4(5i» ^ 


.3Q. 


.— 


A,4«4« ... B,60\ 


9. 


.., A, 464' ,,. B,46r 


Sept. 6. 


W4« 


A,48l*» ... 3,5^" 


le. 


... A, 47' ... B,464"' 


13. 


... 


A, 46* ... B,60t* 


2Bi 


... Ai454' .;. B,43i' 


Oct 2. 


... 


A, 481- ... B,60f 


April 4. 


... A,454^ 


1<K 


»»•• 


A,4«" ... B,49* 


U. 


... A,46- 


. U. 


.*. 


A,48i'' ... B,49^ 


24. 


... A,46« ... B,464' 






(wet weather). 


8tr. 


... A,46' ... B,46J' 


• ' 24. 


.«• 


A,4«4* ... B,49*» 


May Id. 


... A, 46- ... B, 4r 






(after great rains). 


2L 


... A, 464^ ... B,47r 


Nov- L 


.... 


Aj,4r^ ^. B,4r 


2a 


... A,474'» ... B,494' 


9. 


... 


A,4ff' ... B,47r 


JuneTT.- 


-..-. A,47r ...'•B,50« 


^. 


f 


A,4r ... B,«4* 


la 


... ■ A4 4r\ J.: ^8,50* 


. 24- 


..* 


A,47r .. B,4ir 


24. 


„. Af^»' -r B,61f 


Ike 6. 


•»• 


.A,45rr ►. B,4r 


30. 


..,, A,49^»..... jAsr 


16. 


... 


A,474« ... B,4r 


July 10. 


... J^49r ... B,M4- 


25. 


^ 


A,474« ... B,454- 


17. 


..; A,49''' ... 'B,61« 


l«2«^ 






. 23*' 


:..-.'Ay4*4fr*-:..MB,e2i'» 


Jim. ft 


' vlf.^ 


k,iV 


» 


.^.. Ayrm 'TM.hftSlJ' 


^»'. 


V* 


A.47J- ... B,454« 


Av» 2. 


... 4,4^. ...,.P,614« 


27. 


••* 


A,47' ... B,4^ 


11. 


.;. A,494'» ... B,624* 


j-feb. i6f. 


/! ' 


'K,W ... B,4d* 




' (alt« IteiVy iAdil8> 


'If/ 


;-/i" 


■ A^'4r' "" ' 


16. 


.i.' l,t40ltTou^- B,614* 


• -3i^4 


/ •«« 


A^46tf ^, B,4«4* 




. -. .•■-'.( ,. . 



Digitized by LjOOQIC 



On the Temperature of Springs. 
Reduction of the Observations. 



357 





/ 




Spring A. 


Springa 


Air. 


Meuk 


Mem. 




18S8, 






o 


/ 


•^ 


JofitMify, 


Spring A, 


4r, 474°, 47% - 


47.08 


e 


4iri5 




... B, 


46i, 46, 




45.75 




FiM^t'MWffi 


«I«!ingA, 


4«, 4«, 464, • 


4534 




^mft 




... B, 


43, 43i, 




43.25 




Moreh, 


Spring A, 


46J, 461, 47, 464, 


1^31 


' 


42.14 




... . B, 


461,464,434, - 




45^- 




April, 


Spring A, 


464, 46, 46, 46, ■ 


45.88 




4^.10 




... B, 


464,«4, 




45^ 




Mm 


Spring A, 
... B, 


4«,4(%474. - 
47, 474, 494, - 


4&<Mt 


47.91 


.53.^ 


Jmne^ 


SvriiMr A« 


47},48,4«,4»4,' 


48.44 


• 


^.05 




... B, 


*«,ea,6i4,6i. 




mf 




j^, 


Spring A, 
.« B, 


49J, 49, 491, 49, 
M4,61,8b|,»14, 


49.25 


6HM 


'»8r 


1828 &. 1827, 






f 




Jvgust, 


Spring A, 


49, 494, 494: 48, 4«4, 


* 4ft8d 




^57.te 




... B, 


614, 624, 614:494, 60, 




51.00 




1827, 












tS€J)9t1ltOCT^ 


Spring A, 


484, 48, 


4^25 




64.76 




... B, 


60,604, 




50.25 




October, 


Spring A, 


484, 48, 484, 484, 


4^31 




6ia^ 




... B, 


604, 49, 49, 49, 




49.3> 




November, 


Spring A, 


4«, 48, 48, 474, 
48,474,464,46, 


AIM 




42.86 




... B, 




4^50 




Decmifber^ 


-Spring A, 


4H, 474, 474» 


47.5P 




4a40 


, .., B, 

Correction of Annual 


4«,4«;,,4?4. < .-: 

Sunut.;.; 


' 


45.84 




670.4B 


^73.19 


598.46 


Mean Results, 

Temp, at 8 a.!!, and 8 f 


47.52 


4776 


49.62 


.M. tot^eMean, 


+ 0.44 






TvueH 


fean Temp. 50.08] 



With rej^d to the last colunm, it may be remarked that it 
contains the mten result of observations made daily at 8 a. m. 
axiiS P.M. frbrii August 16. 18^7 to August 16. 1828, both in- 
clugive. It exhibits clearly thle extraordinary mildness of the 
seaiDn, which appears to have raised the temperature of the air 
mor^ than two degrees above that of the earth, as shewn by die 
springs. The reduction of the annual temperature, as observed 
at 8 A. H. and 8 p. m. is taken from the Report of the hourly 
obscrvatioiuat Leith. The difference of (f .84r between the two 
springs is attributable to their difference of level, to which it 
nearly corresponds. The atmospheric temperature for August 
is a mean of the first half of that month in 1828, and the se- 
cond in 1837. J. D. F. 
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J Bri^ Aee&imt rf Micrascopicai Obtervatkms made in the 
Months^ June^ Jviy^ and August 18^, on the Partieles 
cmtained in the Pdlen of Plants; and an the Gmeral 
JBtieterKe of active Molecules in Orgamc and Inorganic 
Bodies, By Robert Brown, F.B.S, Hon. M.B«&£, and 
B.I. Acad., V.P. LS. Sax &c. ♦ 

X HE observations, of which it is my object to give a summary 
in the following pages, have all baen made with a simple mi- 
croscope, and indeed with one and the same lens, the focal 
Ij^ngth of which is about ^^^d of an incht. 

The e^^iinination of the unimpregqated vegetable ovulum, 
an account of which was published early in 1826 J, led me to 
attend mqre minutely than I had done before to the structure 
0f the pollen, and to inquire into its mode of action on the fis- 
tillum in phsenogamous plants. 

In the essay referred to, it was shown that the apex of the 
i^ilpleiis of the ovulum, the point which is universally the seat of 
t|ie future embryi^^ was very generally brought into contact 
with the terminations of the probable channels of fecundation ; 
t|>ese lidng either the surface of the placenta, the extremity of 
t|ie descei)dtng processes of the style, or more rarely, a part of 
the surface of the umbilical cord. It also appeared, however, 
f|:om some of the facts noticed in the same essay, that there 

* This importiint im4 b^Uy interesting Memoir was sent us bj our fiiend 
Mr Brown, and, although not published, we believe we are not ^ting con- 
trary to the wishes of the author in giving it an early place in the £dinburgh 
Philosophical JoumaL 

f This double convex lens, which has been several years in my possession, 
I obtained from Mr Bancks, optician in the Strand. After I had made con- 
siderable progress in the inquiry, I explained tl^e nature of my 8ul)|ect to Mr 
Dollond, who obligingly made for^ me a simple podcet microscopei, having 
very delicate adjustment, and furnished with excellent lenses, two of which 
«fe of much higher power than that above mentioned. To these I have often 
had recourse, and with great advantage, in investigating several minute points^ 
But to give greater consistency to my statements, a^c) to bring ^e subject as 
much as possible within the reach of general observi^tion, I continued to em- 
ploy throughout the whole of the inquiry the same lens with which it was 
commenced. 

t In the Botanical Appendix to Captain King*s Voyages to Australia, 
vol. ii. p. $34, et seq. 
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were cases in whkh the particles contaiiied in the grains of poL 
len could hardly be conveyed to tliat point o£ the ovulum 
through tlie vessels pr cdhilar tissue of the oi^um; and the 
knowledge of these cases, as wdl as of the structure and eco- 
nomy ci the antherae in Asdepiadese, had led me to doubt the 
correctness of observations made by Stiles and Gkichen up^»|trds 
of sixty years ago, as well as of some very recent statements, re- 
45pecting the mode of action of the polla» in the process of ii»> 
pronation. . 

It was not until late in the autumn of 18S6 that I could at* 
tend to this subject ; and the seascm was too far advanced to 
enable me to pursue the investigaUon. Finding, hoyt^ver, in 
one of the few plants th^ examined, the figure of the particles 
ccmtained in tlie grains of pdkn clearly discernible, and that 
figure not spherical but oblong, I expected, with some confi- 
dence, to meet with plants in other respetts more favouraUe to 
the inquiry, in which those particles, from peculiarity of fimn, 
might be traced through their whole course : and thus, per- 
haps, the question determined whether they in any case readi 
the apex of the ovulum, or whether thdr direct action is limit- 
ed to other parts of the female organ. 

My inquiry on this point was commenced in June 18^7, and 
the first ]^ant examined proved in some respects r^aiarkably 
well adapted to the object in view. 

This jdant was Ctarckia ptikheUa, of which the grains of 
pollen, taken from antherse full grown, but before bursting, were 
filled with particles or granules of unusually large inze, varying 
from nearly ^^^^^th.to about jinj^th of an inch in length, and 
of a figure between cylindrical and oblong, perhaps slightly 
flattened, and having rounded and equal extremities. While 
examining the form of these particles immersed in water, I ob- 
served many of them very evidently in motion; their motion 
consisting not only of a change of place in the fluid, manifested 
by alterations in their relative positicms, but also not unfre- 
quently of a change of form in the particle itself; a contraction 
or curvature taking place repeatedly about the middle of one 
side, accompanied by a corresponding swelling or convexity on 
the oppo^te side of the particle. In a few instances the particle 
was seen to turn on its longer axis. These motions were such 
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as to satisfy me, after fiwquently repeated observatkm, that they 
»nose nekfcer ifpom ciirrehtB^ki tbefltiid, iiorrfram its gradual 
eraiponitioli^ but hdanged tothepirtide itsdf. i * ; 

Grntn of peUea of the saiiie (dam tidEen fimn anthereaaame- 
diatdy after burstings contained similar sulx^ndrioai particles, 
in veduoed niUMben, however, and miaccd whh ' other putides, 
atieast^astmanerous, of mnohamaUarnie, afipamidy sphtfical, 
and in rapid oscillatory motioii. 

These smaller particles, or moiecules, as I shall term tbem, 
wheii'firsli'secn, I donsideiedtto be sdme of tfar eyhttddiud par- 
tfeles twimnnng verticaUy in the fluid Bnt fitequentapid' care- 
ful rtflcaintilatioii lessened my oonfidence ia this snppMtbn; 
and' on continubg- to observe them until' the watev had emirdly 
evaporated, both the cyUndrical partides and* flphEbrkal ^mole- 
cuka wdfe found onthe^ stage of the mkrosoope. >. ; ^ / t 

ta I extendiilg* my ebservntimis to tnany other < plantis of' the 
mliBMaUnwi {wanly, namely OnagtwM^ the same ganeralfisrm 
aniL'siaiBar motions of particles wvee ascertained to exist, espe- 
cially in the Vtaious sfiecies «f OEnodiefln, whieh I exanraned, 
I fonnd alse tu'thttt gtains of poUen taken from the anthow 
immediately ai^r bursting, a laani&st reduction in the prcpor. 
tioa of - Ae cylindrical or oblong particles, and a correspondii^ 
increase in that of diondeeules, in a less remarkaUe degree, 
however^ than in "Glairckia. 

This nppMtW9^ or rather the ^^eai ancr^ue ia tb<^Rjnnter 
of the molecules, and the reduction ki>dhiait of thecytiodmd 
pai^es, befbve the giaia of pollen coiM qntsikibf hipre'^nif in 
cQlHiact with the sligma,*^wece perplexing cirpiimstanoeiitia^tlaas 
stage of th^ inquiry, and. certainly not fEtvoanaUei tOTtheffiUn^ 
eitim of the ^iodirioal particles acting -directly on throvulagri; 
an topinion whidi^I wm indined to adqit, whte i firatraairfthen 
in motioQL These citeumstaaces» howeifei^ ^induofd Jme Ito mA- 
tiplyiAy obseriretidns, and I accordingly ex^nmiKd^^mubftrMis 
sped0sof many of the more important and/nnnaritaUeifffihilles 
of the two great primary divisions of pha^nogamous plants. 

In all these plants particles were toupd, which ii| the ^^if^rent 
families cf gep^r^ varied in form /iro^n.obtepg to,spbcripal, ha- 
ving manifest moticms similar to those ahrewly described ; ex- 
cept that the change of form in the oval and oUong particles was 

Digitized by LjOOQIC 



in Organic and Inorganic Bodies, S61 

generaUj Ism obmustfaan in Onagmriaa, and in the jpberical 
partkle was in iio degree obtervdble*. la a grea^ {HfopoPtion 
of these plants I alao remarked die same ied«ictMni of the^kprgw 
partkles) and a.correspcmdingiHWDeaasof the :sv>lecuk8 after 
tbe>bi»stiiig! of theandterir; tbe.inoleoiile» f^ appamndy iini- 
foimmxe and form, bdag tben ahrmy preseaft-; ahd>ui some 
cases indeed, no odier partkles weve • observed, eiftber- iH'^Ms or 
in any early stage of the secreting organ. 

In many plants belonging to several difierent families, but 
espeiABiky to Gramineae^ the m^nbrane of the- gmm of pollen is 
sotvanspaivnt, that tbe motion of tbe larger partioks vidiiii the 
emive grain wasxlistinctly visible; and it was aooniftst' ako at 
tbe^nbrettfanspavent angles, and in some oafees' even in the body 
of tbe^gmin ia Onagrarise. 

In Asclepiadee, strictly so called, the mass of potieO' fflUag 
eacb'C^ of the antbera is in no stage separable intty diatinct 
gvains? 'but within, its tessdiated or cellular manbnmi^ bb filled 
widtspbericaiparticlts, commonly of two siEea Bothitfacs^kiads 
of particles, wbea imnra^sed ki wi^r, are-genendly seMiin vifvid 
mcdo*; but the apparent motions of the hrj^er particle might 
in tbcae cases periiaps be cau^ by the rsfid ^oscillation of the 
more numotMis mofecuks. The mass of polite in this tribe of 
plants nevier burets, but merely connects itsdf by a determinate 
pmnt, which is not unfrequendy seuntraatpilrent, 1)6 a {wooess 
of ineariysinHlarHMiisisteBee, derived Aom the-ghmd of the oor- 
respboding angle of the stigma. 

In PenpltKXta^' and im a few Apocines^, the pollen, which* in 
Ifaeseifdants tsiscpardble into eonqpound graifis filled with ^die- 
rmsi moiving p«fdok% is applied to processes of the adgma^'aaa^ 
legousr to'disBe of As(de(piadea9. A amikur economy exiists 
m^Orehkl^'iil which the pollen masses ai« always, «t kotft in 
tbet early stiige, igmmilar; the grohs, whether Ampkf (Arcom- 
patuMl^ieoAtaining mimite, nearly qpberioal partides,.iiut tile 
whcrisAnalBktiberagV'widi « vcory few exoepdons^ connected 'i^ a 

.f .. , ' .• • •• . "■ " ■' 

* Ii^ ^liuin per^nne, however, which I have more recent]^ ei^aqifiied, 
^oug^ uie particle was oval and of smaller size than ia Onagrariie, this 
change of 9Ma ihk at Iklik^ 'a* rbilmrkable, conslstiiig in an equal contraction 
in the raidd)e<of eael tidid, so » to divide it into two nearly orbicular por. 
tions. 
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determinate pcnnt of its siHrfao^ with the stigma or ^andul^r 
I^ocess of that organ. 

Havmg found motion in the particleft of the poUen of all the 
Kvii^ plants which I had examined, I was ied next to inquire 
whether th» ]jitoperty continued aher the death of the plant, 
and for what length of time it was retained. 

In plants, either dried or immersed in spirit for a few days 
only, the particles of pollen of both kinds were found in motiim 
equally evident with that observed in the living plant; speci- 
mens cf several plants, some of which had heea dried and pre- 
served in an herbarium for upwards oi twenty years, and 
others not less than a century, still exhibited the mcdecules or 
smaller spherical partides in comsderaUe nundbers, and in evi-^ 
dent motimi, along with a few of the laiger particles, whose 
motions were much less manifest, and in some cases not observ- 
able* 

In this stage of the investigaticm, having found, as I be- 
lieved, a peculiar character in the motions of the particles <^ 
pc^en in water, it occurred to me to appeal to this peculiarity 
as a test in certain families of Cryptogamous plants, namely. 
Mosses, and the genus £quisetu|n, in which the existence ot 
sexual organs had not been universally admitted. 

In the sujq)osed stamina of both these families, namely, in 
the cylindrical antherse or pcdlen of Mosses, and on tl^ surfisK^ 
of the four spathulate bodies surrounding the naked ovulum, as 
it may be considered, of Equisetum, I found minute sphmeal 
particles, apparently of the same sisie with the mcdecule de* 
scribed in Onagrarise, and having equally vivid motion on io^- 
merricm in water; and this motion was still observable in sped-^ 
mens both of Mosses and of Equiseta, which had been dried 
upwards of one hundred years. 

* While this sheet was passing through the press, I have examined the 
poMen of several flowears which have been immened in weak spick abot|t ele* 
Ten in<mthfl» pactieularly of Viaia tricolor^ Zinama aqtuUioOy and Z0a Maps i 
and in all these plants the peculiar particles of the pollen, which are oval or 
akert otikmg, thou^ somewlnt reduced in number, retain their form perfect- 
ly, and exMbit evident motion, though, I think, not so vivid as in those be- 
longing to the Mviag plant In Viola IriMfor, in which, as well as in other 
species of the mxm natmal section of the genus, the pollen has a very re- 
markable form, the grain on immersion in nitric acid still discharged its con- 
tents by its four angles, though with less force than in the recent plant 
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The reary uaexpccted faet of aeening vilabty retained by 
these mmute particles so long after the death of the plant, 
would not perhaps have materiaHj ksaeoed my oonidence in 
the supposed pecuh'arity. But I at the same time observed, 
that, on bruimg the ovula or seeds of Equisetum, wMch at 
first happened aoddentally, I so greatly increased the number 
o# mormg particles, that the soiurce of the added quantity could 
not be doubted. I found also^ thai, on bruimg first the floral 
leaves of Mosses, and then all other parts of those plants that I 
readily obtained similar partiotes, not in equal quantity indeed, 
but equally in motion. My suf^posed test of the male organ 
was therefore necessapily abandoned. 

IMeaAng on all the facts with which I had now become ac- 
quainted, I was disposed to believe that the minute spherical 
partides or molecules of apparently uniform size, first seen in 
the advanced state of the pollen of Onagrarisp, and most other 
Phsenogamous plants,— then in the antheree of Mosses^ and on 
the surface of the bodies regarded as the stamina of Equise- 
turn,— 4ind, lastly, in bruised pcnrdcms of other parts of the 
same plants, were in reality the supposed constituent or ele- 
mentary molecules of organic bodies, first so considered by 
Buflfon and Needham, then by Wrisberg with greater preci- 
sion, soon after and still more particularly by MfUler, and, 
very reeently, by Dr Milne Edwards, who has revived the 
doctrine, and supported it with much interesting detml. I 
now, therefose, expected to find these molecules in all organic 
bodies; and, accorcHngly, on examining the various animal and 
vegetable tissues, whether living or dead, they were always 
found to ^dst; and morely by bruising these substances in wa. 
ter, I never failed to disengage the molecules in sufKdent mnn- 
bers to ascertain their iqpparent identity in size, fonn, and mo- 
tiim, with the smaller particles of the grains of pollen. 

I examiMid also various products of organic bodies, particu- 
lariy the gum resins, and substances of vegetaUe origin, ex- 
tending my inquiry even to plt-coel; and in all these bodies 
molecules were found in abundance. I remark here also, part- 
ly a& a caution to those who may hereafter engage in the same 
inquiry, that the dust or soot deposited on aU bodies in such 
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quantity, especially in London, is endrdy composed of these 
mdecules. 

One of the stAstasces eKarnined) was a speonen of. foaoil 
wood, fomd in Wikshiie oolite, in a state to bum witb flone ; 
and as I found these molecules abundantly, and in motioQi in 
this speotmen, I supposed that thor cxktence, though m snuUer 
quantity^ night be ascertained in mineralised vegetaUe remains. 
With t^ ^w a minute porikm 0f silicified wood, wiiioh ex«- 
hifaiteddiestiBKituBe of Conifinrss, was btuised^' and qpbeiical 
particles^ ot raoleoules id idl respettts iht those' aotfie^uendy 
mentioned, were< oeadily obtained, fipm it;: in micki|ualxiity, 
however^ that lint whole suikcapce of the petiiAiction •semned^lo 
befianned of them* Bui h^ice I infieEfed diat theae> mokcuks 
wese not' Ikaltad. to 'Organic bodies^ norteven/to theiripiodMBts^ 

Tbjebtahhsh I the correctness of 4he inference^ andrtaaaosftain 
to whaijaiueiit the ttolecnkd existed in mioeml bo^es,' became 
the next objeot of inquiry* The fimt substance "estamimsd was 
a miMDte firagnent of wmLow^laaH from. wh«Qh» when merely 
briMsed oa tJbie s1;age of the «iicroso6pc» I iieadily^an^ofpiicHidy 
obtained mcdctouks agiteing.i»fiiQ^.£Din9»'^>o^iMtim wj^tbiefie 
whichj iMulaliready sQftt** . ^ - ,-. »! ^u^Mm 

I then (nroceedad to exftmine^ atid^wiib flimiiir resuUsi SM4h 
minerals as X. either bad sf. hmA or could veadily obtain,;i]^u- 
ding several of the simple earths <uid met^ wiUi samiy of their 
combinations. ... «; i ,■ 

Bodes of all ages, indudii^ those in^whiKAK^iBmCfffeipains 
have ner^ \mm found, yielded the .mdottikaiiU^iabuQd^lB^ 
Theiit existence was ascertained in each of i Aejom^QiAes«lrf[^ 
nerali^ ((^ grtniite^.a fragment of the ^ihiax. bdmgri^iieiof it^^^qjie- 
dmens ^Eamined. . : f , r.> . . .> o 

To Qn^tionall the. mineral $uhslanoes.ii» whfcb.I hare^loiiAd 
thes^ molmiles, would be tedicms ; and I sbaU/x^Qi^m w^f^ 
in thts^summaiy to an enumeration ^of a £nw> of ..thftiivllpsfeiro- 
m a rk ablft These wane both of aqueousiiand ignoQuta ^vrigio, 
as travertmi^ stalactites, lava, obsidian^ pumice^ volcanic n^i^, 
and mciteoniteSv from- various localities^. Of melateKl way 
mention manganese, nickel, pIuQifaigOy bi8nnilii4'.ailim^^i4id 

• I have since found the molecules in the sand-tubes, fonned by l^httnng, 

from Drig in Cumberland. 

I 
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arsenic. Ina word, .in every mineral which I could reduce to 
a powder, sufficiently fine to be temporarily suspended jn water^ 
I found thew. molecules more or less eoifkmally ; and in some 
caaesi maee particularly in alicious crystals^ 'the niJMiIe body 
submitied to examinatkn appeared lo be compost lof. tkem. 

. Ib many of the aidifltaBces exanuned, e^wGia%*tho9e of a 
fibrow structure^ as asbestns, aotiBoUte, tremolitd, aeolite, and 
eveftUeatit^ along wiih the sphJerioalinQleoulesy other corpuscules 
wtfie^firandy like- short fibres somewhat- moi^ifijrmv'wUsd trans- 
verse diameter apfbeaved not toexneed that c^the moleeuk of 
whitth they seemed to be primary odmbihataon&- The8e<fibrik, 
whcninf* sucfe kngtk aa to be peobably eompofledof not more 
dian.fonr opfive moletedasy and stall niore^evideAtly n^ito formed 
of^lwoor threcloQly, were g^wtaUy in motion, atkastaa vivid 
aa^thal-c^ thesimple moleoule kself ; jmd whkh &ddi die fibril 
often chan^h^; ita portion in theflind, mai firtftn ili;t)cCa8toBal 
bendmg, might be luid to be somewhat venniculAr. ' - 
. ' Ii) odier boAes which did not exhibit these fittrit^, o^ par- 
tides of ft idae^ about equiil totwo molecules, and whichwere 
idso ooi^eetitled tx> be inimary conbina^ons of these, trcre not 
unirequently met with, and in motion gonerally more vivid 
thttn diat of the simple niolecule; -dieir motion eonsiiting in 
turmng usually on tbefar longer axis, and then often appearing 
to be flattened: Snoh divalpaiticks wei« found t» be nume- 
rous and extremely acUve in white arsenic. 

'^'^JinfiMsf^bddtes wbidi hadb^mfyflcd<!«imaii(ledthetaoving 
ttMAdcnil^as^bcHldantly as those of alluvial d^Kwits, I was de- 
^roawof toiocrtaihing whether the mobility of Ae particfes ex- 
4stinginorgimic bodies was in any degree affected by the ap- 
plication of intense heat to the containing substance^ With 
thisirieWi«inaUportioosof wood, both hviag md dead^ linen, 
*pitp^(^ cMtdn^ wbo)^ silk, hair, and mfusdidav^bres, were exposed 
tdthe^Auneof a candle, or burned in platina fcmaps, heated by 
tiOi^Mowpipe:;' abd ia all lliese bodies ao heated^ quenched in 
•wnter, ^ iimimediatdy subniftted to c&aninatioa, die mdecules 
'<(f«l^foijdvd,'and4ti as evideat motion as those obtained fi^mi the 
same^siiiiatlAieea before bimnag^ 

In some of the v^table bodies burned in this manner, in 
additicm to the simple molecules, primary combinations of these 
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were obsarved, eondsdng of fibrils havmg transveiae 
tions, corresponding in nomber, as I oonjecCmed, with that of 
ike molecules composing tbem ; and those fibrils, when not eon. 
asdng of a greater number than four or five moJecules, exhibit- 
ed motimi, resemUingin kmd and vivacity that of the finoeral 
fibrils abeady described, while longer fibiib of the sane af^ia^ 
rent diameter were $A rest. 

The substance Ibund to yield these active filnils in the fan^vst 
proportion and in the most vivid modon, was the mucous coort; 
interposed between the skin and muscles of the haddock, espe- 
dally after coagukticm by heat 

'the fine powder produced on the under surface of the fisonds 
of several ferns, particularly of Ad^ogtichum ccirnndofnoa^ and 
the species nearly related to it, wns found to be entirely com- 
posed of simple molecules, and their primaiy fibre-like com- 
pounds, both of them being evidendy in HMtion. 

There are three points of great importance whidi I was an- 
xious to ascertain respecting th^e molecules, namely, their fi>rm, 
whether they are of uniform size, and their absolute magnitude. 
I am not, however, entirely satisfied with what I have been able 
to determine on any of these pconts. 

As to form, I have stated the molecule to be sphetkal, wad 
this I have done wtth some confldeftce ; the apparent exoeptions 
whidi occurred admitting, as it seems to tne, of being explained 
by supposing such particles to be compounds. This supposkion 
in some of l^ie cases is indeed hardly reooncileaUe with dieir ^ 
parent size, and requires for its support the further admission, 
that, in combination, the figure of the molecule mi^ be altered. 
In the peirticles formerly considered as primary oombinaticMn of 
molecules, a certain dmnge of form must also be allowed ; and 
evcii the simfde mc^cule itself has sometimes appeared to me 
when in motion to have been sli^tly mofified in this respect 

My manner of estimating the absokite magnitude and unifor- 
mit^" in sixe of the mdecnles, found in the various bbdies suCk 
mitted to examisMUaon, was by placing than on a micrometerdi^ 
vided to five-diousandths of an inch, tiie lines of ^HMch were 
very distinct ; or more rarely on one divided to \xxi tfaousaiMiMis, 
with fainter lines, not readily visible without the application of 
plumbago^ as employed by Dr Woltaston, bpt which in my svib*. 
ject was inadmissible. 
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The results so obtained can only be regarded as approxima- 
tions, on which perhaps, for an obvious reason, much reliance 
will not be jdaced. From the number and degree of accord- 
ance of my observations, however, I am upon the whole iliqx)s- 
ed to believe the dmple molecule to be (^ uniform size, thou^^ 
as existing in various substances and examined in circumstances 
more or less favourable, it is necessary to state thftt its diameter 
ai^peared to vary from iy,Juuth to 0^,^^,;th of an inch ♦. 

I shall not at present enter into additional details, nor shall 
I hazard any conjectures whatever respecting these mdecules, 
which appear to be of such general existence in incNrganic as 
well as in organic bodies ; and it is only farther necessary to 
mention the prindpal substances from which I have not been 
able to obtain them. These are oil, resin, wax, and sulphur, 
such of the metals as I could not reduce to that minute state of 
division necessary for their separation, and finally, bodies so- 
luble in water. 

In returning to the subject with which my investigation com- 
menced, and which was indeed the only object I originally 
had in view, I had still to examine into the probable mode of 
action of the larger or peculiar particles of the pollen, which, 
though in many cases diminished in number before the grain 
ooidd possibly have been apjdied to the stigma, and particularly 
in Clarckia, the plant first examined, were yet in many other 
plants found in less diminished proportion, and might in nearly 
all cases be supposed to exist in sufficient quantity to form the 
essaitial agents in the process of fecundation. 

I was now ther^are to inquire, whether their action was con- 
fined to the external organ, or whether it were posable to follow 
them to the nucleus of the ovulum itself. My endeavours, how- 
ever, to trace them through the tissue of die style in plants weQ 
suited for this investigation, both from the sise and form of the 
particles, and the development of die fanale parts, particularly 
OBagrariee, was not attended with success; mid neither in this 

* While this sheet was passing through the press, Mr Dollond, at my re- 
quest, obBginglj examined the supposed pollen of Egui»eium virffotum with 
his compound achromatic microscope, having in its focus a glass divided into 
10,000ths of an inch, upon which the object was placed; and although the 
greater number of particles or molecules seen were about 39,^99, yet the 
smaller did no exceed 99,^9 vth of an inch. 
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nor in any odier tribe exaimned, bare I ever baen able to find 
tbeiB IB WBkj part of tbe £naale oigaa, exatpi tlie 9%^^ Even 
in tbose fiunilies in wbicb I have supposed the iwmhapilQbe 
nakad^ Banely* Cycadee.aid Coniferasy J amiadio^toiAink 
that the direct aetioo of thaae particte, or oC.the foUm^onims^ 
ing tbaM> is extertad rather on the oxifiae of^ the. pnqfMqr iiMio- 
braM dMHH, oa the apcK o£ the inc fa i d ed widkais j. act^nff bmhi 
whiohia itt part Ibanded cm tbe partial witheni^ (xmSmAif» o^ 
side of the atificextf that mcaifaraiieia the laich»-**«aik4f|HaraiK3e 
which rhaipe remarked for several yeava. < ^ ^ 

To observers not aware of the existence of the deamtgxy 
aelmimakMles^' sot easily separated by fHressiii^ fsowiattiii^ge- 
tabk tissufs^andiiiihich al£diiei»giigedandb<fx>«eid^ 
manifeft in the incipieot decay of semitranspaimitpirtfifttiinitild 
not. Jb difficult to trai^ giran^leB throi^ ibi^ w^^tlesi^lA of.the 
8ty]|3;:aQ4 as these granites are jiot always vaiibjbijnul^e early 
and entire state of the oi3g^n> they would iaaAiuraUy^berfli^j^ibatd 
to be <kiived froo) the pcdlen^ in tte>s«' ;ea$6si«l4ieaiit ja iwhiidi 
itsicontatiied partieles. Ar^ sol retnal^tily diSevMt '^MeMd 
form frotti the woleeule.' . ,m •» . < » . * • 

Itt b naeessary also to obtavYe^ that in iaa|[iy^>pattia(is I tnight 
say in. fi»ost plants, in additiontathe moleeoks'aqnaable &om 
the ftigiM and style before the. ai^hcadpn of. t^ polled other 
granules o£ greater aiae are obtained bjupretsore^i whielv in aome 
cases closely res^Kible the pavtidei of* tte . foihn j&.xbd same 
plants, and in a few cases e^ea exceed them in-^ae s tbcuB^par- 
tides may be considered aa primary oombinatiana oC iha mok- 
cules, analogous to those ak^y notioed in auneral bodiaa aad 
in various organic^ tissues. 

From the account formally given of A^clcpiadftSft^^Beyiplpceir, 
and Orchidead, and particularly fixxn what was ^absenmLof J As- 
ck|)]pMle8e,at is difficult to imagine, in tins fasMfy at kiuH), that 
theoe oan be an aotual transmission of partidea figttmtha/mnss of 
poU€% which, doea not burst, thrxHigh the process of tha<atj§Ma; 
and even in these furocesses I have never been ai|>le^ii> <4>asiye 
them, though they arein g^eeal sufficiently teanqpitmit>to< show 
the partitas, wave they present. But if Mb b^ a oojw^rl'itete- 
ment of the atmcture of the se^cual oigam m Aaeltphdrai^ the 
quesdon respecting this family would no Ipnga* be, whether the 
particles in the pollen were transmitted through the stigma and 
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style to the ovula, but rather whether even actual contact of 
these paitiefcii «Wi th» suHhe^ of^Uie et^nm WW9 meeisaiy to 



FoMdlf, k ■Mjber6Bivhed,tb«lthMeoa9e9alrt«d^«dVeffted 
to, itt'wbieb iix^aptoL of die tmtdem 6f the ondaniy tte Mip- 
pamd piivl'Of inipfe^pMSm^ ii iwirer bMught krto tammsb nitfi 
thr preh t fa fe'tbgMiek ■og?fecund<lioi^ $are mow mfajtowrayc to 
Ae miuiwi <p£ dv^itetiiiMaiiio^ithepai^Gk^ of thtipcdkn to 
th»o«#|Rni th^>to'tlMtnlsH3fa^ jM^ tlie ' direct «(^nH of 
these partkles as confionl'Aoj the^nex^ertial tpofti aft (fi^ ftnude 

TbttobionratiEMit; of i«4ii4b I b^vt M<ir gmnra^toM^loMilliit, 
war^^nquUi nr the iiumths^^ June, JJuIyi'. and August^. IBS?. 
Thoi^jrsilttii]|^itt«ii^ft0th»^(l^ of the 'pMibur 

pttrtickajo£ithe-iK)llM*^W« fititiMly*aQ4>Mv)end of the okjects 
showily dorii^f >dieseia«iMhi^tO'nanyiof'i^ firiettds^ particnIiBriy 
t» MvtBrs'tBauer and BioheQ6^« Dp Boatock, Dp/Slfttonv Mf E. 
FoMtv, Dr Hieiidefaon^ Sir EvaraMtjIfotAe^ €aptUn Htoie, Dv 
ifonAftld^ ifr Ktenig; Mi Lag(iwa,''Mr Lhuliey^ DrMaton, 
Mr Menzies, Dr Prout, Mr Renourd, Dr Risgeti Mr fttobes, 
dod'DIr W^lMtofl r onditheigoaeiaifexisteikiexif ^acdveinole- 
caks in iaovgaifie as tmll a8iDfganitt:bDdnesy' thetr9pp§xmnt inde- 
sMTuetibUitf by heat; and apvenil of the facts usspestii^ the 
prknary oombinatoms of the molbevdes, were nommwHoalid to 
Dr WoUaaton and Mr Stokes in the last week of August. 

None bf theseigciHlenien are h&re applied to for the sorreet- 
nesB- of Jiny of the staseoients mode ; my >side object in dting 
tfaem^lMiAg^^ia^piis^e ffoni the period and gen^nl eioent of the 
communication, that my observations were mad« within thedates 
gbrcn^n* Ae tide of the la^esmt mimmary . 
. f Theiftdi aaseelunBd' vespeeting the motion of the psni4dts of 
the ffiUxii weie never considered by me as wholly ocigiiial; 
iMnonotimv having, as I knew, been obscurely seen 1^ Need- 
km^ andidistiaDtlgr by Gkiobcn, who not only obsemtd the mo- 
tiMfr^ ilhe: partidks in water after the burs^ng of the poUen, 
but in seevenl oases vcasaffked their change of plaoe withib the 
entire gow He- has not, ihowever, givai any satistetdvy ac- 
<x»uiit Mdifr.af^ the ihsQis ort<if • ihe motions of theser particles, 
and in some cases appears to have confounded than with the 
elementary molecule, whose existence he was not aware of. 
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Before I engaged in the inquiry in IS^T, I was acquainted only 
with the abstract given by M. Adol|^e Brongniart himself, of 
a very elaborate and valuable memoir, entitled " Recherches 
sur la Gin&ration et le DSveloppement de VEmbryon dans les 
VigHaux Phanerogames^'' which he had then read before the 
Academy of Sdences of Paris, and has since published in the 
Annates, des Sciences Naturelles, 

Neither in the abstract referred to, nor in the body of the 
memoir, which M. Brongniart has, with great candour, given in 
its original state, are there any observations, appearing of im- 
portance even to the author himself, on the motion or form of 
jthe; particles ; anc^ the attempt to trace these particles to the 
ovulum with so imperfect a knowledge of their distinguishing 
diaraeters^ could hardly be expected to prove satisfactory. Late 
in > the autumn pf 1827, however, M. Brongniart having at his 
command a microscope constructed by Amici, the celebriUed Pro- 
fessor of M odena, he was enabled to ascertain many important 
facts on both these points, the result of which he has given in 
the notes annexed to his memoir. On the general accuracy of 
his xJbservations on the motions, form, and size of the granules, 
as he terms the partides, I place great reliance. But, in at^ 
teinpting to trace these particles through their whole course, he 
has overlooked two points of the greatest importance in the in- 
vestigation. 

For, in the first place, he was evidently unacquainted with 
the fact, that the active spherical molecules generally exist in 
the grain of pollen along with its proper particles ; nor does it 
appear from any part of his memoir that he was aware of the 
existence of molecules having spontaneous or inher^it motion, 
and distinct from the peculiar particles of the pollen, though he 
has doubtless seen them, and in some cases, as it seems to me, 
described them as those particles. 

Secondly^ He has been satisfied with the external appearance 
of the parts in coming to his conclusion, that no particles capap- 
ble of moticm exist in the style or stigma before impr^nation. 

That both simple molecules and larger particles of di£ferent 
form, and equally capable of motion, do exist in these parts, be- 
fore the a|q)lication of the pollen to the stigma can possibly take 
jj^ce, in many of the plants submitted by him to examinatikm, 
may easily be aseertmned; particularly in Antirrhinum mcgmy 

Digitized by V^OOQIC 



in Organic and Inorganic Bodies, 371 

of which he has given a figure in a more advanced state, repre- 
senting these molecules or particles, which he supposes to have 
been derived from the grains of pollen, adhering to the stig- 
ma. 

There are some other points respecting the grains of pollen 
and their contained particles, in which I also differ from M. 
Brongniart, namely, in his supposition that the particles are not 
formed in the grmn itself, but in the cavity of the anthera; in 
his assertion respecting the presence of pores on the surface of 
the grain in its early state through which the particles formed 
in the anthera, pass into its cavity ; and, lastly^ on the existence 
of a membrane forming the coat of his boya^ or mass of cylin- 
drical form ejected from the grain of pollen. 

I reserve, however, my observations on these and several 
other topics connected with the subject of the present inquiry, 
for the more detailed account which it is my intention to give. 
Juiy SO. 1828. 



Description of several New or Rare Plants which home flowered 
in the neighbourhood of Edinburgh^ and chiefly in the Royal 
Botanic Garden^ during the last three months. By Dr 
Graham. 

1^^ Sept, 1828. 

Calceolaria arachnoidea. 

C. arachnoidea; caule herbaceo, ramoso, patulo, foliisque lingulato^blon- 
gis, subdentatis, oppositis, lanato ; pedunculis terminalibus, gemina- 
tis, elongatis, dichotomis ; calycibus pedicellisque arachnoideis. 
Description. — Stem herbaceous, round, much branched, spreading, succu- 
lent, woolly, hairs adpressed. Branches opposite, spreading, simi&r to the 
stem. Leaves (with their petioles about 6 inches long,) opposite, lingu- 
lato-oblong, narrowing downwards into long petioles over which they are 
decurrent, stem clasping, obscurely toothed, wrinkled, woolly on both 
sides, middle rib and branching veins prominent on the lower side; two 
uppermost leaves smaller than the others, sessile, cordato-ovate, imdu- 
late, and placed at the origin of the peduncles. Peduncles terminal, ge- 
minate (6 inches long), dichotomous, branches spreading, and bearmg 
the pedicels in pairs. Pedicels round, undivided, and witn the calyx in- 
volved in a oobweb-like tomentum. Bractea 2, opposite, at the bifurca- 
tion of the peduncle, like the uppermost leaves, but smaller. Perhaps 
it would be more correct to consider the peduncle as beginning a joint 
lower (8 inches lower) than I have done, when it must be looked upon 
as single, bifid, and the two upper leaves must be held as bracteae. Ca* 
lyx segments equal, ovate, pointed, spreading, woolly on the outside. 
Corolla of uniform dull purple colour, subglobular, flattened below, gla- 
brous within, upper lip very small, lower crenated, its neck white. Sta^ 
mens rising from the base of the corolla at its sides ; filaments straight, 
stout, smooth, supporting the elongated bilocular anthers by their middle 
in contact with the edge <tf the upper lip of the corolla ; pollen yellow. 

2 Aa 2 
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Gtrmen conical, grooved in its sides. Stjfle straight, filifivrm, exserted. 
SHgma simile, smalL OvuUs very numerous, attached to a huge central 
receptacle, the transverse section of which in each loculament is emar- 
ginate. S«u£Kse of the germen, outside of the coroUa aad isaide of the 
calyx, covered with short, obscure, glandular pubescence* 

We received the seeds of this plant mm our invaluable correspondent Dr 
GilUes at Mendosa in January last, having been collect^ by him in 
Chili. It has been treated like all the other species of the genus, and 
hitherto kept in the greenhouse. There is great jMrobabiHty that it may 
not prodnce seed ; but it strikes very readuy by cuttings, the blanches 
even pushing down roots as they lie along the ground. 

We fear it wiU be more difficult to preserve the only ether purple Caieeo^ 
i!an«in cultivation (CaJetelairia purpurea^ Kdin. New PhiL Joum. 1827, 
Bot. Mag. t. 2775.), also introduced through the Botanic Garden, Edin- 
bttr^ by seeds sent from our other excellent correspondent Mr Cruck- 
shanks. It has hitherto produced very tew seeds, but there is at pre- 
sent a better promise than has before been observed. An entirely 
new aspect has been given to our ^eenhouses within these few years, 
by theldndness uf Dr Gillies and Mr Cruckshank, particularly in the 
most interesting additions from the genera Fuehdm^ Cal$§ol&nm, Saipi- 
ghmi$j Sehmmthut^ and Loom. 

Calceplaria connata. 

C. fionnata ,- caMle erecto, herbaceo, ramoso, pubescent! ; foliis oi^>o8itis, 
utrinque pubescentibus, inferioribus.in petioles attenuatis, duplicate 
dentato-serratis, superioribus ovatis, seasilibus, connatis, dentato-ser- 
ratis, floralibus int^rrimis ; corolhe labiis obLongis, compressis, pa- 
ralleiis. 
Calceolaria connata. Heck* MS. 
DfiscmPTiOK.— J2oo< perennial. Stem (2 feet hiffh) herbaceous, erect, 
much branched, pubescent : the pubescence is Mutinous, and increases 
upwards on the plant to the calyx and germen, where it is greatest. 
ZrOir«r leaves (7 inches Icmg, 4 broad,) ovate, subacute, attenuate at the 
base, and broadly decurrent along petioles half their own loigth, un- 
equally and occasionally doubly, tooth serrated, membranous, veined, 
slightly pubescent on both sides, veins oblique and branched ; upper 
ieoDe* opposite, gnaduaUy becoming cordate and sessile towards ike top, 
connate, in other respects similar to the lower leaves. Maeemes solita^ 
and axillary, or terminal and geminate, (6>15 inches Ions). Common 
peduncles bmd below the middle, spreading, flexuosey and £Eequently 
each branch is again cleft. Pedicels secund, simple, in pairs, (about 
1 inch long), shorter upwards, filiform, two renhot^ fhnit'the btfaers in 
the bifureation of the peduncle. Bractem 2 at each bifurcation of the 
peduncle, similar to the upper leaves, but entire in their edge, and 
smaller. Calpjp segments ovate, acute, indistinotlv S^lerved, spreading, 
revolute in the edges. Corolla pale uniform yellow, shortly pub^cent 
externally, lips oblong, compressed, parallel, the upper m'or^ than half 
the length or the lower, and its edge slightly invohiie, ed^e of the lower 
lip folded even to its base, and there again invohtte, thickened, alY«^green- 
ish. Stamens arising from the corolla at the sides of its base, iiicluded ; 
filsiments straight, smooth, and bearing the incumbent, ^bl^U€f, whitish, 
anthers in conuct with the edge of the upper lip? pollen nearly white. 
Germen bllocular, conical, acuminate, tetragon(Mi& Styte^lcosget^lhan the 
stamens, subexserted, and projecting from the centn? of' the^ atithers, 
marcescent. Stigma small, blunt. Ovula numerous, attached W a cen- 
tral receptacle, the transverse section of whieh is tbifiA in ead^ locula- 
ment. 
We received this species from the Royid Botanic Garden^ Glai^^W, where 
it wafl raised from seed ; but through what channel it wasf received 
there, or from what district in South America, I do not know. In the 
arrangement of the species, it should stand next to C. petiolaris. 
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Calceolaria thyndflora. 

C ihjfrmjhra ; firuticosa, ranraea, foHia opposftis, lineuibus, basi attenu- 
ati9, libeatis, semto-dentatis, fflabris, viscosis, sesidlibui^'thynis ter- 
minalibttsi, confinrdi, pedieellis decompositifl, umb^lails. ^ 
I)E8CRiPTioir.-^Ara6, erect; Hem routio, bark toown, cradEed; branches 
spread^ at their ori^dii, afterwards erect, when yoxmg tomewhat tou^ 
and obscarel^ ghndiUar. Letioes (2 inehes long^ 2 Ime* breiUl), oppo- 
site, sessile, spreading, linear, subacute, bebbming nazrower towards 
the& base, chamielle<£ Hneate, keeled bdiind, ratter distantly serrate 
dentate, whole edge but particularly the teeth reflected, without hairs, 
as well as the peouncles and pedicels shining on both smfaees from a 
viscid exudation^ Cemmon peduncles terminid, elongated^' nearly naked 
be4<oW^ the upper leaves pas^g into braeiem, and becomiBg entire : pedi- 
e^ rise^fifom the axils or these, and are once, twio^ or ocWneir 'divided 
in foitn of HtUe umbels, havii^ at each -sabdirision a irair oC bracteae, 
shnilarv but successively smalter ; ultimate division ^of the pedicels 
longer than theHowers. Phieers yellow, crowded ^In'fbrm of a hand- 
some thyrsus at the extremity of each branch. Cmiyjf vcMowiah-green 
4-parted, segments (}th of an inch long) ovato-hmoeoiate, ghmdular, 
on both sumees, unequal, sli^iy divaricated, bat aftisr the corolla 
fidls closing over the germen, obscurely nerved. CetvAi sttbgiobular, 
nearly twice as long as the calyx, glabrous on the outside, except a 
slight pubescence where the closed Lps touch, pubescent within, espe- 
txmy towards the base, obscurely striated, depressed at its base, closed, 
lower Up larger than the upper ; stamens projecting into a depression in 
the lower lip; filaments rising from the base of the lower lip, hairy, 
Mont, slightly curved upwar£, pitted on their lower side near to the 
anthers. Anihers pale yellow, placed transversely on the filaments, hi- 
lobular, lobes connected to each other longitudinauy, and fbrrow^ along 
their anterior surface, where they burst and discharge white po^en. 
Germen conical, furrowed on two sMes, bilocular, green, viscid. ' style fi- 
liform, strai^t, longer than the stamens ; sHffma smaH; omtke vecy nu- 
merous, attached to a large central recnytacle, the transversie section of 
which is kidney-shaped and entire in eadi loculamenrt. 
This very handsome and nond^ciiot species was raised both at the Botanic 
Garden and in the collection of P. Neill; Esq. Canonmllls, Edinburgh, in 
1827, from seeds received from Dr GilUes, Mendoea ; but our oftly plant 
X was lost during winter. With Mr Neill, several specimens have flower- 
ed freely in July 1828. The flowers have a sUght fragrance, not unlike 
the scent of the blossoms of laburnum. 

CoUomia grandiflora. 

C ffram^flora p foliis sessilibus, lanceolatis, ciliatis, integeriimis serratis- 
ve, patulia, nitidis, superioribus utrlnque pubesoentibus; floiibus ca- 
pitatis tenninalibus. 
Ccalomia grandiflora, Douglas^ Journ. ined. — Lindley, in Bot. Beg. foL 1 1 66. 
aote*. 
DssciuPTiotf . — Boot tapering, with many lateral branching fibres, annual 
Siem (18 inches high) erect, somewhat woody, very slightly flexuose, fur- 
rowed, red, pubescent, especially towards the top, branched ; branches 
axiUaryv Vemeee (above 2 inches long, \ inch broad,) scattered, spreading, 
lanceolate, undiUate, reflected and entire on the edges^ or with a few 
larpe, sharp serratures, glabrous and shining, except the , upper ones, 
which are ovate and pubescent on both sides ; miadle rib strong and 
prominent behind, veins few and inoonsiderable. Flowers in terminal, 
very viscid capitula, sessiie among the upper leaves; that at the termi- 
nation of the stem large, dense, and hemispherical. Caiyx d-oleft to be- 
low the middle, segments united below by a transparent membrane, 
lanceolate, blunt, green, 3-nerved, pubescent within and without. Co- 

• Since this sheet was in typer, I have received the number of the Botanical Register for this 
uoBth, with an excellent figure of this plant, 1. 1174. 
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roUa (above 1 inch long) inferior, flesh-coloured, funnel-shaped, twice 
the length of the calyx, throat inflated, limb d-deft, upper segments 
reflected,, lower suberect, blunt, tube veir slender, shghtlj dilated at its 
base to cover the germen. Stamens 5 ; filaments unequal, adhering to 
-the inside of the tube, but for a considerable waj free, exserted from the 
throat ; anthers incumbent, bilocular, oblong, lilac ; pollen of the same 
colour, granules large. FistU sin^ ; germen small, oval ; st jle filiform, 
reaching nearly to the anthers c^ the longest stamen ; stigma 3-cleft, 
revolute. Capsule trilocular, trivalvular, loculaments monospermous, 
valves furrowed in the middle on the outside, and opposite to this the 
inner membrane projects to meet the wings of a central column, and 
thus complete the dissepiments. Unripe seeds covered with mucilagi- 
nous matter, albumen large and white, embryo central, straight, and 
deep green. R^ seeds oblong, triquetrous, brown, inner angle acute. 

The phenomenon regarding the action of the seed of the next species with 
water is very beautiful here idsa When the dry seed is thrown on the 
sui&ce of water, it for a time only partly sinks, and the vessels being 
liberated on the lower half only, it seems to float on a cushion of cotton. 
The pubescence every where upon the plant is glandular, and is parti- 
cularly abundant and glutinous on the calyx. 

This is a very pretty plant, and being cultivated with the greatest ease, 
ripening abundance of seed, it very well deserves a place amo ng hardy 
annuals. The seeds were collected by Mr Douglas on the N W. coast 
of America, and were presented to us by Mr Sabine. The plants 
flowered in the Royal Botanic Garden in July and August. 

Collomia linearis. 

C. lineaHs ; integerrimis, reflexis, superioribus ovato-acuminatis, utrin- 
que pubescentibus, inferioribus lineare lanceolatis, glabriusculis ; flo- 
ribus capitatis ; caule ramoso, nubescente. 
Collomia linearis, Nvitall^ Gen. oi N. American Plants, i 126. — BoLReg. 
i, 1166. 

Description. — Root annual. Stem somewhat woody, branched above, pu- 
bescent, grooved. Branches axillary, spreading, pubescent. Leaves scatter- 
ed, sessile, entire, recurved, the lower linear3anceolate, subglabrous, the 
upper pubescent on both sides, ovato-acuminate, crowded near the top 
or the stem. Flowers capitate, on very short, terminal pedicels, closely 
surrounded by the leaves, viscid. Caiyx persisting, 5-cleft, hairy, with 
5 projecting angles, funnel-shaped ; s^ments 3.nerved, ovate, acute, 
connivent green and thickened at their apices. Corolla inferior, funnel- 
shaped, with a long, slender, linear, yellow tube, inflated at the base, 
and slightly at the faux, 5-cleft, two or three times longer than the ca- 
lyx ; s^ments obtuse, rose coloured, spreading. Stamens 5 ; filaments 
slender, unequally adhering to the tube : anthers oblong, small, bilocu- 
lar, incumbent, projecting into the fitux. Germen smiul, oblong, deep 
green, surrounded at its base by a paler, somewhat membranous, cup- 
shaped .disk, of 5 rounded lobes. Style filiform, equal to the tube of the 
corolla. SHgma 3.cleft, exserted, revolute and hairy above. Capsule 
shorter than the calyx, trilocular, trivalvular, 3-seeded, valves obcor- 
date, externally channelled in the centre. Seeds oblong, covered with a 
mucous coat ; albumen large and white ; embryo central, straight, dark 
green. Dissepiments formea by projections from the middle of the valves 
meeting the 3-winged columnar receptacle of the seeds. 

Phlox linearis, Cavanilles, Icones, 6. p. 17* t. 527. is quoted doubtfully as a 
synonyme for this plant. It seems, however, to be another species of 
the genus, distinguished especially by its smdler capituke, and more li- 
near, less crowded, suberect leaves. 

The seeds of this plant were received from Dr Richardson on his return 
from his second journey to the arctic coast of America. It bears culti- 
vation easily as an annual, but can scarcely be esteemed for beauty. 
The chief interest it can excite is in the structure of its seed, and the 
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remarkable cause, observed by Mr Lindley, of a phenomenon they pre- 
sent when thrown into water. In these circumstances, the mucus which 
envelopes them " instantly dilates and forms around them like a cloud, 
and in a short time acquires a volume greater than the seed ltsel£ Up- 
on examining the cause of this singuh^ phenomenon, it will be found to 
depend upon the presence of an infinite multitude of exceedingly deli- 
cate and minute spiral vessels, Ijring coiled up, spire within spire, on the 
outside of the testa. This observation," adds Mr Lindley, " is -particu- 
larly interesting, inasmuch as spiral vess^ are, we believe, now for the 
first time seen upon the external sur&ce of a vegetable organ." 

Crotalaria angulosa. 

C anffuiosa ; sublignosa, erecta, ramis patulis, acutangulis, fieoniosis, 

adpresse pilosis, racemis oppositifoliis terminalibusque, foliis petiola^ 

tis, ovatis, obtusis, mucroniUatis, stipulis lunatis renexia, peCiolo lon- 

gioribus. 
Crotalaria, foliis solitariis, ovato-acutis, caule sulcato, Butm, ZejL 81. 

t. 34. 
Pee-tandal6^otti, Rheede, Malab. pars 9. p. 53. t. 29. 
Crotalaria verrucosa, Linn. Sp. PL 2. p. lO05,^Willd, Sp. PL 8. p. 977. 

Spreng, Syst. Veget. 3. p. 237- 
Crotalaria coerulea, JcKq, Icones PL rarior. 
Crotalaria angulosa. Lam. Encyclop. Method. 2. p. 197* — Cav&niUes, Icon. 

4. p. 10. t. 321. 
Deschiption — Root annuaL Stem erect, round, somewhat woody. Branches 
spreading wide, acute- angled, green or purplish, hairy, hairs adpressed. 
Leaves simple (I to 3 inches long, j to 2 inches broad), bright green, paler 
behind, alternate, distichous, petioled, ovate, entire on their edges, blunt 
or retuse, mucronulate, somewhat concave, slightly undulate, especially 
when young, thick, soft, hairy, hairs adpressed, and by far most nume- 
rous and most conspicuous behind, middle rib strong, and as well as the 
oblique branched veins, channelled, in firont, and very prominent be- 
hind ; petioles (2-3 lines long), compressed laterally. Stipules broadly 
lunate, acuminate, refiexed, persisting^ smaller upwards, same colour 
and texture as the leaves. Racemes terminal, or opposite to the leaves, 
many-flowered; common footstalk resembling the branches, without 
flowers for about half its length ; pedicels (3 lines long) drooping, round, 
slightly swollen towards the flowers, purplish, hairy, hairs white, shin- 
ing, adpressed ; bracteae small, subulate, one under the origin of the pe- 
dicel, half its length, two, very minute but otherwise simuar, suboppo- 
site, nearly half way up the pedicel. Caiyx with few adpressed hairs, 
5-parted, segments pointed, the two upper spread wide upoii the back of 
the vexillum, the three others frequently adhering at their apices. Co- 
roUa pale lilac, streaked with darker lines deepest at their origin, mar- 
cescent ; vexillum more than twice the length of the calyx, broad, 
reflected, retuse, keeled towards its apex, pale behind ; alse blunt, spread- 
ing below, shorter than the vexillum ; carina pointed, rather shorter 
than the aliae, greenish. Filaments 10, 5 longer than'the others, pubedcent, 
free for about lialf their length, tube cleft above, ribbed. Anthers orange- 
yellow, bursting along their sides, on the longer filaments small, round, 
on the shorter, large, cor4ato-oblong, broadly fiirrowed between the 
lobes ; pollen very abundant, orange-yellow. Germen woolly, equal to 
the filamental tube. Style longer than the stamens, bent to a smaller 
angle as the germen lengthens, and then its knee is thrust through the 
carina, hairy on the upper side for two-thirds of its length, per^sting 
and laid along the upper suture of the pod. Stigma ovate, flattened 
blimt, oblique. Pod inflated, oblong, compressed above and below, wide- 
ly channelled along the upper suture, broadest towards the style, pen- 
diuit, sprinkled wiw adpressed hairs. Seeds when unripe kidney-shaped, 
flattened. 
The specific name of Linnaeus is singularly inapplicable. In the smooth. 



Digitized by LjOOQIC 



376 Dr Graham's Description of New or Rare Plants. 

starched, bad figure of Cavanilles, the angles are not suffidentlj sharp, 
and the stipulse are by much too narrow : in Bheede's figure, the edges 
of the leaves are too much crisped, the stipule not sufficiently lunated, 
are waved instead of being flat, the angles of the branches are ill-de- 
fined, and the l^rumes fiu: too spreading. 

Rheede adds to manj fimded medical properties of this plant,' that its root, 
when bruised and applied to the eyes, has the power of restoring and 
strei^^ening the memory. 

We received the seeds of this plant, with others firom India, from Mr 
Curtis, in July 1827- It has flowered in the stove of the Eoyal Bota- 
nic Garden in July and August 

Eutoca FrankHnii. 

£. FrankRim ; erecta, fcdiis pinnatifidis pilosis, petiolatis, ladniis lanceo- 
kto^llintids, int^^ incisisve, splcis conrertis, secundis, deflexis, 
ovulis tMacent« singulie vighiti pluribus. 
Eutoca Franklinii, R* Brcwn^ in Botanical Appendix to Captain Frank- 
lin's Narrative of the First Journey to the Arctic Sea, with a figure. 
DESCRiPTioir.— A»l perennial ? Stem herbaceous, with us 7 inches hiffh, 
round, slightly flexuose, occasionally branched, green, pubescent, hairs 
rather harsh and spreading. RoaUeaoet (nearly 2 indies long) numerous, 
greea on both sides, but pMiler below, suberect, lanceolate^ pmnatifid, pe- 
tioded, thidr, covered with pubescence shorter and less harsh than that 
on the stem, segments varying in shape, lanceolate or oblong, entire or 
incised, especially on their lower edge, alternate or opposite, channelled 
in front, and eaok with a central rib, prominent behind, but without veins ; 
petiole half the length of the leaf, channelled. Stem leaves scattered, si- 
milar to the others, but on shorter petioles, half embracing the stem, 
smaller, the segments more pointed, less frequently incised, and the lower 
geoerelly the fongest. SfUkes crowded towards the top of the stem, ter- 
minal or axillary, ma!ny-^owered, recurved, flowers secund. Calpx 
green, persisting, ft^parted, segments linear-awLshaped, flat, obscurely 
3.nerved, hairy, strongly ciliated, loosely applied to the corolla, and 
subsequently to the eapsule. CeroUa inferior, longer than the calyx, 
campanulate, 5-cleft, wMte for half its length, and above this of uniform 
lilac, pubeseent on tl^ outside of the " 
but slightly wrinkled, from the branc 
the hi& eqijial, rounded, spreading ; \ 
ing membrane connirent along the! 
nate with the stamens. Stamens & ; 1 
the corolla, and fiUMng with it, altern 
exserted, colourless, fitifi)rm, d^htl 
covered with long lat hairs ; anthers 
bilocular, loculaments bursting along 
single, at fiorst rather shorter than t 
them ; geimen ovate, less than half 
vered with long erect white hairs, si 
style fiUfiirm, slightly flattened, mai 
of its length, segments diverging ; 
ovate, acuminate, rather longer than 
uneven from elevations occasioned 1 
by a suture along each side, uniloci 
apex, their pointed extremities divei 

the middle of each, and projecting inl i 

upon each receptacle, dark drown, ovate, dotted, trigpfiP^v /(¥}U^1t 
angled on their belly, flat, or slightly convex on their sides. 
This pretty plant has been raised in a cold frame in the Botani^ Garden, 
Edinburgh, from seeds presented by Dr Richardson. The species grows 
abundantly between Lat. 54° and 64'' N. among trees that have been de- 
stroyed by fire. 
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Geranium Carolinianum. 

G. Carolimanum ; caule procumbente, tereti, dichotomo, ubique pubes- 
cente ; foliis pilosiusculis, tripartitis, inciBO-pinnatifidis, laclniis mu- 
cronulatis, basi cuneatis, lateralibus bifidis; pedunculis sparsis bifloris, 
pedicellos sequantibus ; petalis obcordatis, vix calycem pilosum mu- 
cronatum superantibus. 
Geranium columbinum Carolinum, capsulis nigris hirsutis, DUlen, Hort. 

Eltham, t. 135. 
Geranium pedunculis bifloris, foliis multifidis pericarpiis hirsutis, Gronov. 

FL Virgin, p. 101. 
Geranium Carolinianum, Linn, Sp. PL voL iL p. 966, — Cavanilles^ Dissert 
iv. p. 206. t. 124. f. 2. and t. 84. f. 1. ^^WiOd. Sp. PL voL iiL p. 711. 
— Jf«/. Diet. ed. i807. No. 30 — Pursh, 2. p. 449. 
Geranium Carolinianum ? No. 264. Riehardaon*i Botanical Appendix to 
Captain Franklin's Narrative of his first Journey to the Po^ Sea. 
DESCRIPTION — Rooi annuaL Siem procumbent, round, haify, spreading, 
dichotomous, flexuose, swelling at the joints, green or reddiih. Leaves 
(about 2 inches across) green, but red when £ding, oppootte,' petidate, 
reniform, tripartite, inciso-pinnatifixL» two side lobes bipartite^ segments 
BHicronat^, veined, hairj on both sides, the hairs being soft, longer 
and more distinct on the back of the veins ; petioles (2 indies long), 
round, hairj, spreading wide or divaricated; tiipiUes awl-shaped, strongly 
ciliated and hairy, one on^each side of the petiole. Peduncles (1 inch 
long) 2.ilowered, in the bifurcations of the stem below, but in the axils of 
the leaves above, round, covered with soft glandular hairsb Pedieeis un- 
equal, as long as the peduncles, and resembling them, curved upwards, 
enlarging near the calyx. Braetem 4, at the bifurcation of the peduncle, 
similu' to the stipules. Flower-buds noA^ang^JliQwers nearly etieot. Ca« 
lyx hairy on the outside, but glabrous within, segments S-ribbed^ flattish 
or slightly concave externally, mucronate, mucro blunt and haiij. Co- 
roUa rose-coloured, petals obcordate, veined, rather longer than the csl- 
l^yiy anthers Ulac, sixhroiuud ; JUamenis flaU smooth, tapering towards 

K|M«<i<M hairy, sightly wrinkled 
rk leaden oolouKd, hairs long, 
le capsules ; beaks green, when 
psules, eqiuil to twd-thirds the 
t,glan^dular pubescence* Stffk 
I first revolute and afterwards 

I's plant, by coviiiarisoii'with a 
Tamesoo, after his return from 
ubt that it is the plant figured 
ftme, it isi a young pkinty which 
There seems nearly as litUe 
red by Dillenius; but the de- 
tnd several others which might 
hat my chief reliance on them 
figure of Dillenius. Jiiog[uin^ 
r. I have not an opportunity of 

len from Dr Richardson on his 
re treated the pUuit as a hardy 

Liparis Correana. 

L. Corream; foliis binis, ovato-obloneis ; scapo angulato; fbribus spi- 
catis ; sepalis margine revolutis, interioribus contortis ; labdio Uneari- 
spathulato, sepalis breviori, medio recurvo, apice cordato. 

Malaxis Correana, Bart, Prodr. Flor. Philadelph. p. 86 NuUall, Genera 

of N. American Plants, v. iL p. 196. 
Malaxis longifolia, BarL Flora of N. America, t. 75. 
Liparis Correana, Sprengel^ Syst. Veget. v. iii. p. 740. 
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Description. — Root bulbous. Stem erect, various in height (about 7 
inches), (o ?).angled, win^^. Leaves opposite, at the base of the stem, 
sometimes shorter sometmies longer than it, erect, eliiptico-lanceolate, 
sharply keeled behind, obscurely nerved, especially in front. Spike 
many-ilowered, bracteate ; bractese single, at the base of each flower, 
pointed. PeriarUh 5-cleft, three outer segments linear, revolute, in 
their edges, the upper erect, two lower parallel, projecting forwards, 
twisted ; the two inner filiform, spreading, and finally reflected : Lah^ 
lum shorter than the perianth, linear-spauiulate, channelled, bent in the 
middle towards the lower segments of the perianth, notched at its ex- 
tremity, with a point in the notch. Column erect, winged above, con* 
tracted in its middle, half as long as the labellum. Aniher-case termi- 
nal, keeled above, 2-celled ; cells round, with white, membranous edges. 
PoUen^matses 2, one in each cell, ovate, sessile, bright yellow. Stigma 
rounded, white, projecting under the poUen-masses. Germen short, 
partly superior, angled, davate, wing^ afterwards enlarging very 
greatly, but retaining the same form, ¥dngs crenate. Whole plant, ex- 
cept the pollen-masses, of uniform green. 

This plant was introduced into the collection of Mr Cunninghame at 
Comely Bank, near Edinburgh, in 1826, by Mr Blair, who found it grow- 
ing in Upper Canada. It b^rs cultivation well, has been kept by Mr 
Cunninghame in pots with peat soil, in the stove, and flowered very 
abundantly in June 1828. It flowered in the open air at the Royal Bo- 
tanic Garden in the same month. We owe the plant to the Countess 
of Dalhousie, who introduced it from Canada. Dr Barton, appears first 
to have discovered the species in rich soil, under damp shady woods, 
along the banks of the Schuylkill, near Philadelphia, in 1815. It has 
prolMibly, therefore, a pretty wide range in North America, though not 
mentioned by any American botanist except the two I have quoted. 
Its period of flowering in Pennsylvania is precisely the same (June) as 
in cultivation with us, either in the stove, or exposed to the open air. 
It has neither size nor colour to make it attractive. 

The great resemblance between this plant and Liparis Loeselii of Europe, 
caused them to be considered the same in America, but Dr Barton very 
properly points out the distinction in the triangular stem of L, Loeselii, 
and the different direction of the perianth ; and I may add, that depend- 
ing ()n the lip being entire, and longer than the perianth in the Euro- 
pean species. The comparative length of the scape and leaves varies so 
much that it deserves no attention. 

Petunia acuminata. 

P. acuwinata ; foliis ovato-acuminatis, subsinuatis, tubo coroUae limbum 
quadruplo superante. 
Desckiptiok. — Stem herbaceous, erect, round, branched, as well as the 
branches covered with short, colourless, inconspicuous, soft hairs. Leaves 
(4 inches long, 1) broad) scattered, petioled, ovate, acuminate, subsinuate, 
flat or very sughtly undulate, erect harsh pubescence diffused over their 
upper surmce, but below chiefly confined to the middle rib and veins ; be- 
tween these the pubescence is much softer, and less conspicuous. Middle 
lib and veins very prominent below, petiole (about 1} inch long) very 
slightly bordered by the decurrent lea^ flat on its upper surface, round 
on the lower. Peduncle (Jth inch long) solitary, single-flowered, round, 
subopposite to the leaves, erect. Calyx (jth inch long) 5-parted, un- 
equal, linear, blunt, subappressod, segments keeled, and connected to 
about their middle by a colourless membrane. Corolla white, striated 
with green ; tube (2 inches long) cylindrical, with 5 pits rather under its 
middle, and below this somewhat contracted; limb (I J inch across) 
about a fourth part of the length of the tube, 6-cleft, lobes blunt, slightly 
emarginate, plicate, with a dark green branched line along the middle of 
each externally. Stamens unequ^ two longer subexserted, three others 
included ; filaments arising from the base of the corolla, flat, hairy, and 
adhering to the tube as fiir as the pits, above which they are free, fila- 
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mentous, and smooth, except for a little way at the bottom, inserted in- 
to the back of the anthers, which are short, smooth, oval, bilobular, 
green, bursting laterally, after which they are reflected, and become 
brown ; pollen nearly white. Germen bilocular, green, conical, tetra- 
valvular, surrounded at its base by a glabrous, shining, tumid disk, 
of a deep orange colour, sutures marked by a deep green line. Style fi- 
liform, equal in length to the shortest stamen. Stigma deep green, cleft, 
segments short, blunt, revolute. OmUes very numerous, fixed to a cen- 
tral receptacle, whose transverse section is kidney-shaped in each locu- 
lament. The whole plant, excluding only the pistil, the upper part of 
the stamens, and the inside of the corolla, is covered with a glutinous 
pubescence, which is most harsh and least glutinous upon the leaves. 
The plant was raised in the Royal Botanic Garden, Edinburgh, in 1828, 
from seed transmitted to us from Mendoza by Dr Gillies. It will no 
doubt attain a much larger size with more pot room, or in the open bor- 
der ; but with us, in a small pot in the greenhouse, does not exceed two 
feet Has flowered freely in July, and promises to ripen seed. 

Podolqpis gracilis. 

P. gtacUis ; herba erecta gracilis ramosa, foliis sparsis, int^errimis, gla- 
bris, inferioribus ovato-oblongis, superioribus ovato-acuminatis. 

Description. — Root descending, tapering, having short, lateral, branch- 
ing fibres, annual. Stem erect, slender, very slightly compressed, smooth 
and shining, slightly flexuose, branched ; branches suberect, resembling 
the stem. Leaves 3.nerved, central nerve keeled behind, glabrous, 
shining, somewhat succulent, quite entire, sessile and stem clasping, the 
lower (34 inches long, Jth of an inch broad) ovato-oblong, with a short 
central point, the upper ovato-acuminate, and gradually becoming smaller 
towards the flowers. Flowers radiate, terminal or axillary. Peduncles 
(3-4 inches) long, filiform, and resembling the branches, which, indeed, 
they should perhaps be considered, as they have distantly scattered along 
them abortive flower-buds, each covered with an inconspicuous leaf re- 
sembling a bractea. Anikodium ovate, imbricated, dry, membranous, 
shining, greenish, when withered pale brown ; scales ovate, entire, ha- 
ving a distinct middle rib occasionally projecting at the apex in form of 
a little mucro, on rough footstalks, in the inner scales as long as them- 
selves, but shorter in the outer, which are loose, and extended a little way 
on the peduncle. Receptacle naked, tubercled. Florets of the disk (near- 
ly Jths of an inch long) hermaphrodite, rose-coloured, especially at their 
apices, divaricated, and projecting outwards between the tubes of the 
ray, regular, d-cleft, s^ments spreading. Anther-iube included, burst- 
ing at its apex, and discharging white pollen; filaments nearly as long as 
the anthers, inserted into the corolla above the middle of the tube. 
Ray at first rose coloured, but soon &ding to white, spreading, (1^ inch 
across,) coroUulse Hgulate ; tube (fths of an inch long) filirorm ; limb 
equal in length to the tube, linear-oblong, cordate at the apex, bi-nerved. 
Seeds small, leaden coloured, lanceolate^blong, dotted, slightly tomen- 
tose, having at the base an umbilicus, which is circular, wnite, sli^tly 
excavated, with prominent edges; many abortive. Pappus simple, rough, 
nearly equal, half the length of the tube of the ray, two-thinis of that 
of the disk. 

The seeds of this plant were sent to us from New South "Wales in No- 
vember last by Mr Fraser, as a species of Centaurea. The plants have 
been kept in the -greenhouse of the Royal Botanic Garden, and will pro- 
duce very few seeds. 

Sisymbrium brachycarpon. 

S. brachycarpon ; caule erecti, nmplici, foliisque glanduloso pubescente ; 
foliis sessiiibus, lyrato-pinnatis, fi>Holis profimde pinnatifidis ; pedicel- 
lis patentibus, vix oliquam suberectam, glabram, subclavatam, se- 
quaatibus ; petalis calycem superantibus. 
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Sisymbrium brachjcarpnn, No. 260. Rushardson, Bot. Append, to Frank- 
lin's Narrative of First Journey. 

Descript ion. — Root fibrous, annual. Stem' erect, slender, simple as raised 
from seed in a pot, and crowded, (native specimen from Dr Richardson 
branched,) a foot high, leafy. Leaves erect, nearly glabrous, lyrato-pin- 
nate, pinnae on the lower deeply incised, somewhat blunt, on the upper 
' linear, scarcely toothed, channelled. Flowers very small, in terminal 
corymbs, but rachis gradually elongating (to 3 inches^, and, as well as 
the upper part of the stem, slightly flexuose. Corolla yellow, petals 
longer than the calyx. Style very short. Stigma bilobular, subcapitate. 
Pedicels of the fruit elongated (to about 4 lines), spreading. SiRque ra- 
ther longer than the pedicel, uneven from the seeds within. Seeds ovate, 
suspended by slender stalks. 

The plant was raised in a cold frame at the Royal Botanic Garden, Edin- 
burgh, from seeds collected by Dr Richardson in his last arctic journey, 
and flowered in June. 

Sisymbrium canescens ? 

S. canescens f caule terete, ramoso, erecto, foliisque pimmtis subpubes- 

centibus, pilis adpressis, foliolis lanceolatis, serrato-incisis; floribus co- 

rymbosis, racemis fructus elongatis ; siliquis suberectis, ellipticis, pedi- 

cello longioribus, petalis calycem vix superantibus. 
Sisymbrium canescens, Richardson's Bot. App. to Franklin's Narrative 

of First Journey — De Cand, Syst. 2. p. 474. ?^NuUall^ Gen. of N. 

Amer. Plants, 2. |?. 6& ? 
Description.^ — Annual Stem erect, round. Leaves pinnated, leaflets 
serrato-iBCised, elliptico-lanceolate. Flowers corymbose, small. Calyx 
subkispid, concave*, nearly as long as the corolla. Petals yellow, entire, 
li^ib rounded, equal in length to the claw. Filamenits slender, rather 
longer than the calyx ; anthers small. Stigma large, its lobes diverging. 
StyUi distinct, though short. SUiques in racemes, longer than the pedi- 
cels, elliptical, smooth, obscurely winged along the li^k of the valves. 
Seeds oblong, brown, about 14 in each silique. Whole plant to the base 
of the siliques of a glaucous appearance, from a close, dense, short, soft 
tomentum. Lower part of the Stem purple. * 
. The plant was raised at the Royal Botanic Garden from the same collec- 
tion of seeds, and under the same treatment as the last species. It pro- 
duced its flowers in May. The seeds were only marked with the gene- 
ric name by Dr Richardson, but the species seems the same with tliat 
given by him to Professor Jameson under the name I have adopted. I 
cannot, however, persuade myself that it is the same with the plant of 
NuttaU, or De Candolle. The different comparative length of the pe- 
dicels and siliques, which never varies in our specimens, and other 
^ marks, seem to keep them distinct 

Trachymene coerulea. 

T. ocmdea; herbacea, foliis palmatis, tripartitis, laciniis incisis, mucrona. 
tis ; umbella simplici ; petala obovata-subrotunda, stamina sequantia. 
Description^ — AnnuaL Seminal leaves, caxried two inches above ground, 
and bearing upon their summits the tunic of the seed, elliptical, gla- 
brous, green on their upper, deep purple on their lower side. Herb 
erect, and on every part, even to the outer sur&ce of the petals, cover- 
ed with spreading, unequal, glandular pubescence, from which exudes a 
subviscid juice. 5/em round, erect, branching, green. Leaves jdtem^te, 
those from the root supported on petioles about as long as themselves, 
palmate, 3.parted, the lateral portions cleft, and all the segments in- 
cised and mucronate, the stem leaves more entire and more sessile up- 
, wards. Umbels terminal or axillary towards the top of the stem, on 
very long peduncles (about 7 inches), simple, many-rayed, flattish (above 
2 inches across). Involucre many-leaved, (}ths of an indi long,) linear- 
awl-shaped, mucronate, and strongly ciliated, reflected along the pe- 
duncle while the flowers are expanded, brown. Rays white, filiform- 
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subulate, unequal, the outer in general nearly twice the length of the 
involucre, and always more than twice as long as those in the centre, 
spreading or divaricated, and after flowering erect, bending across 
each other, collected as in the bud, and invested by the involucre, 
which abo becomes erect. Flowers handsome, many of them abor- 
tive, (always so in the ray ?) Caly^' obsolete, segments minute points 
on the outside of the filaments, and alternate with the petals. Co' 
roBa Ulac ; petals 5, nearly equal, spreading, obovato-subrotund, entire, 
undulate, glabrous on th&i inner sur&ce, paler on their outer, veins 
obscure. Stamens 5 ; filaments erect, equal to the petals ; anthers bi- 
locular, oval, incumbent, white, marked while in the bud by a purple 
line along their edges, at which place they afterwards burst ; pollen 
white. Germen inferior, cordato-kidney-shaped, flat, the commissure of 
the seeds being in the shortest diameter, rugolose, pubescent, crowned 
by a thin, colourless, spreading, entire, flat, membranous border above 
the insertion of the petals, each lobe marked towards its inner edge by 
a crescent-shaped rib, so that the two together inclose an ovate space, 
extending :&om the base to the apex of the fruit. Styles 2, diverging, 
shorter thui the filaments- SHgmata capitate. FruU when ripe brown, 
undulate, verrucose, seed considerably narrower than its covering. 

We received the seeds of this unusually beautiful umbelliferous plant from 
Mr Fraser, colonial botanist. New South Wales, in Novanber 1827, un^ 
der the generic name Brunonia. They were marked *' native of the 
Island ofBaracha." 

The plants were* raised in a cold frame, and have been in flower in the Bo- 
tanic Garden during August. They appear to belong to the genus Tret- 
ehymene of Budge, but the root-leaves of the species figured by him are 
more divided, and on much longer petioles than in any of our specimens j 
his plant is much smaller, the rays of the umbel much shorter, the pe- 
tals of a very different shape, and shorter than the stamens, and, above 
all, the fruit is ssdd to be suhglobular, instead of flat, as with us. Yet 
the habit is so much alike, that a fear of multiplying names, without a 
certainty of a diflerence of spedes, had led me to adopt his specific name 
with doubt, while I at the same time pointed out the above distinctions, 
and thought it difficult to sup{)ose that so very beautiful a flower should 
have been so long overlookecf, if it grows, as he states lus to have done, 
near Port Jackson. On showing the proof-sheet, however, to M. Al- 
phonse De Candole, I was informed by him, that his father considers it 
certainly distinct, and will call it T. cceruiefL Such authority confirmed 
my own doubts, and I willingly adopted this designation., I have since 
heard from Dr Hooker that be too sitspects Budgets plant may be dis- 
tinct from ours. 

Villarsia lacunosa P 

yjacunosa; acaulis, foliis coriaceis, ovato-reniformibus, subpeltatis, cre- 
natis, subtus concavis maculato-punctatls obsolete Venosi6, petiolis ra- 
dicantibus floriferis, floribus fasciculatis, corollis lateribus glabris api- 
cibu$ obtu^s, crenulajtis, calycibus acutis. 
. Yillai^sia lacunosa, VetiL Choix. p. 9. ? 

V^ilarsi^ aquatica, GmeL Syst. v^. I. p. 44'J.?^RcBm. ^ Sth, 4. p. 180.? 
, Me;^yanthe» trachyspermjk, Mich, FL Bor. Amer. 1. p. S26. ? 
Di;fc^TPTlO)i.«-^WithoUt stem. Leaifes all Kidical, floating, ovate, deep- 
ly clovei^ at the baae^ lobes little separated,, crenated, subpeltate, upper 
surfece sUghtl V convex, br%hfcgreen, veinless, lower slightly concave, paler, 
obscurely marked with broad flattened veinSy and many irreffuktr red spots, 
and innumerably points, of the same; colour 4 petiole roupd, greatly elon- 
gated (1-2 feet), about half an inch below the leaf bearing a fiisciculus 
of floweiB, and a closter of slender^ rigid, conical tubers^ from which pro- 
ceed otl^er petioleS) btearing flowers and roots in >the same manner, and 
these again others, in endless succession. These tubers frequently be- 
come black, and decay, in which case another cluster is produced in con- 
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tact with tbem. PecUcelt single-fiowered, bent so as to carr^r the flowers 
above water, but after this is passed, straight or curved downwards. Ca- 
lyx 5-partite, acute, spreading, green and dotted sparsely with red, persist- 
ing, and then closed, and segments approximating at the apices. CoroUa 
pure white, rotate, 5.parted, segments obovate, slightly notched, and 
crenulate at the apices, divided longitudinally into three nearly equal 
parts, of which the two lateral are transparent, undulated and glabrous, 
the centre elevated, more opaque, bearded in longitudinal lines at the 
apex, and more slightly so at the base ; throat yellow, glandular, the 
glands yellow* alternate with the stamens,, stipitate, sha^y, granular. 
Slameru 5, yellow ; filaments as long as the germen, awl-^ped, arising 
from the base of the corolla, and adhering to it throughout the whole 
length of the short tube, above which they are connivent ; anthers cor- 
date, bursting along their edges; pollen deep yellow. Germen green^ 
ovate, slightly compressed, crowned by the bifid stigma, unilocular. 
Ovuies obovate, about 20, attached to the inside of the germen on each 
side at the sutures, which are obscurely marked within, and invisible on 
the outside of the germen. 

This very pretty little aquatic was found by Mr Blair in lakes in Upper 
Canada, and introduced by him into Mr Cunninghame's garden in 1826. 
It is no doubt quite hardy, but, from the difficulty of preventing it from 
floating about, and being accidentally removed i^th the weeds m 6lean. 
ing the pond, it has b^n kept in the Botanic Garden in a tub which 
stands in the stove, and there flowers very freely during a great part of 
summer. # 

I have considerable doubt about the correctness of the specific name and 
the synonyms quoted; but not at present having an opportunity of con. 
suiting Ventenat, I think it right to adopt his name till I have. The 
genus Vittarsia is probably naturally distinct from MenyarUhes^ but this 
species shows that the essential generic character requires revision. 



Note. In the last Number of this Journal, I described, under the name 

of CatUeya intermedia^ a beautifiil plant which flowered at the Botanic Garden, 
and an admirable and most correct figure of the specimen has appeared under 
the same name in the Botanical Magazine, t. 2851., the thin, grey, membra^- 
nous sheath of the stem only having been n^ected in the colouring. I 
pointed out its near affinity to C. Forbesii (Bot. Keg. t. 963.), but considered 
it certainly distinct, especially on account of the very different appearance of 
the spathe. Subsequently, however, I besan to doubt whether I was right, 
for a specimen flowered with us having the colour, and in some other re- 
spects the appearance, of C. Forbesii^ still, however, retaining the spathe of 
C intermedia. Within these few days, I have seen in the possession of Mr 
Neill a specimen of C Forbesii from the Chiswick Garden. It has the spathe 
of our plant ; and as I consider it authority for ascertaining the species of Mr 
Lindley's, I must believe the figure in Botanical Register faulty, or the plant 
liable to great variation, and therefore I take the earnest opportunity to state 
my beUeC that ours is only a beautiful variety of the same. 

The original specimen has again flowered with us. It retained all its 
splendid colouring, and produced two flowers, with one or more abortive buds, 
so that probably it may yet assume a much more mi^ificent appearance. Is 
there not some reason to fear, that, in this splendid genus, forms var^ very 
considerably, and that this may not be the only instance in which species and 
varieties have been confounded ? 
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Celestial Pfienomeim from October 1. 1828 to January 1. 1829, 
calculated Jbr the Meridian of Edinburgh^ Mean Time. 
By Mr Geoege Innes, Aberdeen. 
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Celestial P/tenomenaJroni 


Oct 1. 1828 to Jan, 1. 1829. 






DECEMBER. 






D. 


^' / // 




D. 


**• / // 




1. 




t} greatest along. 


16. 


13 34 37 


d 1;«K 


4. 


34 27 


dD? 


15. 


17 53 8 


<^ KK 


4. 


4 26 41 


d D^nf 


16. 


7 59 24 


dDoK 


4. 


17 25 - 


9 near 4 ? ^ 


19. 


7 10 21 


d JW b 


5. 


10 51 15 


69^^ 


19. 


7 39 53 


d 1)2/ tt 


6. 


13 43 


dMCTIf 


20. 


17 59 


9?4C^ 


6. 


15 17 26 


rf 59 


21. 


4 8 49 


dV^HL 


5. 


21 37 45 


6))^^ 


21. 


6 14 11 


O ^ull Moon. 


6. 


38 42 


6)>7l 


21. 


10 52 10 


d^f «5 


7. 


3 52 53 


New Moon. 


21. 


19 7 56 


©enters y% 


9. 


21 47 - 


69V 


22. 


13 32 36 


Dm. III. sat. 11 


10. 


6 42 25 


dD¥ 


22. 


14 46 - 


dW^H 


10. 


9 1 29 


61)fiA 


23. 


23 45 22 


dDb 


10. 


17 28 - 


d<?i/jnt 


24. 


15 5 29 


d 5 1« 25 


10. 


17 53 - 


d92^nt 


24. 


16 12 41 


d D2«QC 


12. 


9 36 37 


d l):^«5 


25. 


8 30 15 


dHii 


12. 


23 5 12 


rf D^ 
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13 41 35 


VD^a 


13, 


23 13 


CJ(JX5» 


25. 


23 54 


VD*ft 


13. 


16 57 58 


6Vifim 


27. 


5 21 33 


d?MnL 


IS. 


18 18 33 


dV^fiW 


27. 


5 37 14 


d?2/Jllt 
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21 21 30 


J First Quarter. 


2& 


12 50 41 


J near v11\^ 


15. 


9 33 59 


Em. III. sat. V 


29. 


10 28 58 


( Last Quarter. 



Ttmet of the Planets passing the Meridian. 



OCTOBER. 1 




Mercury. 


Venui. 


Man. 


Jiqpiter. 


Saturn. 


Geoigian. 


D. 


H. / 


H. , 


H. , 


H. , 


H. , 


H. , 


1 


12 54 


8 56 


18 55 


14 10 


789 


19 90 


5 


13 


8 65 


18 49 


13 59 


7 26 


19 5 


10 


13 6 


8 64 


18 41 


13 42 


7 6 


18 44 


15 


13 12 


8 66 


18 34 


13 26 


6 48 


18 25 


20 


13 16 


8 66 


18 27 


13 11 


6 30 


18 6 


25 


13 16 


8 57 


18 20 


12 55 


6 11 


17 46 


NOVEMBEA. 1 




Mercury. 


Venus. 


Man. 


Jupiter. 


Saturn. 


Geoigian. 


D. 


H. , 


H. , 


H. ' 


H. , 


H. , 


H. ' 


1 


13 6 


8 59 


18 12 


12 35 


5 45 


17 90 


5 


12 48 


9 


18 7 


12 22 


5 29 


17 4 


10 


12 14 


9 1 


18 1 


12 4 


6 9 


16 45 


15 


11 37 


9 2 


17 54 


11 54 


4 49 


16 26 


20 


10 66 


9 5 


17 48 


11 37 


4 30 


16 7 


26 


10 35 


9 8 


17 40 


11 22 


4 10 


15 48 


DECEMBER. | 




Mercury. 


Venus. 


Man. 


Jupiter. 


Saturn. 


Geoigian. 


D. 


H. , 


H. , 


H. , 


H. , 


H. , 


H. , 


1 


10 26 


9 11 


17 33 


11 3 


3 46 


15 26 


6 


10 30 


9 13 


17 28 


10 61 


8 30 


16 11 


10 


10 37 


9 17 


17 20 


10 36 


3 10 


14 62 


15 


10 46 


9 21 


17 11 


10 21 


2 49 


14 33 


20 


10 58 


9 26 


17 6 


10 6 


2 28 


14 14 


25 


11 11 


9 31 


17 


9 60 


2 7 


13 66 
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Proceedings of the Weriierian Natural History Society. Con- 
tinued from p. 180. ^ 

18S8, April 19.-— Robert Jameson^ Esq. Preadent in the 
chair. — ^Count Vargad Bedemar, keeper of the mineralogical ca- 
binet of the Crown Prince of Denmark, was elected a foreign 
memb^, and the Rev. John Gibson Macvicar, A. M. was ad- 
mitted an ordinaiy member. 

Mr Blackadder s communication on polar lights, illustrated 
with df f^^ings, was laid before the meeting. 

Mr. Bsiiy mining-engineer, read a memoir on the fires that 
take plate in collieries, and particularly on the recent fires in 
the collieries of Whitehill and Polton, in Mid-Lothian, and of 
South Sauchie, in Clackmananshire. (This important paper is 
printed in this Journal, supra^ p. 101, et seq.) 

The Secretary read a notice communicated by Mr Macgilli- 
vray, regarding a cuckoo, which had been kept in a cage since 
it wa|3 tid^en from a titlark's nest, in the end of July 18S7 ; and 
the bird was communicated to the meeting. (See supra, p. 
200.) 

MfFALCOKAit, Vice-President, having taken the chair. Pro- 
fessor Jameson communicated a notice in regard to the opaline 
wood found in New South Wales, and exhibited a magnificent 
specimen presented to the Museum by Sir Thomas M. Bris- 
bane, Bart. 

Ju/ne 21.— -David Falconae, Esq. Vice-President, in the 
chair. — At this meeting his Excellency Count Platen, vice-lieu- 
tenant of Norway, and Professor S. Nillson, of the University 
of Lund, were elected foreign members. 

The Seovetary read a p£^r by the Rev. William Scoresby of 
Liverpool, entitled. Remarks on the Probability of reaching the 
North Pole ; b^ng an examination of the recent expedition un- 
der Captain Parry, in order to the inquiry how far that experi- 
ment affects the practicability of the enterprize. (This inte- 
resting communication is printed in this Jouriial, ut supra^ 
p. 22, et seq,) . 

The Society then adjourned till November. 

JULY — SEPTEMBER 1828. 1 b 
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SCIENTIFIC INTELLIGENCE. 

KATUEAL PHILOSOPHY. 

1. Proposed Improvement of the Mr-Pump. — ^There is rea- 
son to think that something like Mr Wattes principle of the 
double stroke in the steam-engine, might be advantageously ap- 
plied to the air.pump. By this means one barrel could do the 
work o{ two, which would both lessen the cost and greatly di- 
minish friction. At first it might]^be supposed that;, by this ar- 
rangement, the management of the valves would be rendered 
rather complicated ; but, instead of that, they would admit of 
considerable simplification, by adopting another principle often 
employed about steam-en^es, under the name of the coffer- 
slide valve. Suppose the barrel to be provided with a solid pis- 
ton, moved by a rod passing through an air-tight collar. Let 
there be two holes in the side of the barrel, one adjoining each 
'end; and let these be covered by a sliding bar furnished with 
four holes on its side, two b^g near to each end, and the whole 
so arranged, that two of them at a time, but taken in an alter- 
nate order, can, by a slight motion of the bar^ be brought oppo- 
site the holes of the barrel, while the other two are not, and 
vice versa. Suppose two of the four holes, say the middle ones, 
to be the ends of two tubes which unite in one slender wind- 
ing and slightly flexible tube, communicating with the receiver ; 
and let the other two be merely perforatiotis, which may have 
their exterior ends either quite open, or, to prevent any return 
of air into the barrel, they might be covered with slips of blad- 
der or (Hied silk. If, then, the bar be moved up and down alter- 
nately about the third of an inch, so as to have two of its holes, 
one of each sort, remaining over these in the barrel, while the 
piston moves in the one direction, and the other two remaining 
over those of the barrel, while the piston returns in the opposite 
direction, it is evident that we shall have, in this simple-arrange- 
ment, all the security of four metallic valves, and a single barret 
and piston doing the work of two. The obvious design of the 
k)ng flexible tube is to permit the compound valve to move 
without any other joints. It might, indeed, remain fixed, whil^ 
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the barrel itself moved a little, but this would have its inconve- 
niences. I int^d having an air-pump made on these principles, 
and then to ^ve a more particular description of its several 
parts. H. Meikle. 

METEOROLOGY. 

Prognostics of the Weaiher, — ^Red clouds in the west, at sun- 
set, especially when they have a tint of purple, portend fine 
weather. The reason of which is, that the air, when dry, re- 
fracts more red or heat-making rays ; and as dry air is not per- 
fectly transparent, they are again reflected in the horizon. A 
coppery or yellow sunset generally foretels rain ; but as an in- 
dication of wet weather approaching, nothing is more certain 
than the halo around the moon, which is produced by the pre- 
cipitated water ; and the larger the circle the nearer the clouds, 
and consequently the more ready to fall. The old proverb is 
often correct : 

A rainbow in the morning is the shepherd's warning ; 
A rainbow at ni^t is the shepherd's delight. 

A rainbow can only occur when the clouds, contiuning or de- 
positing the rain, are opposite to the sun ; and in the evening 
the rainbow is in the east, and in the mcaming in the west ; and 
as our heavy rains in this climate are usually brought by the 
westerly wind, a rainbow in the west indicates that the bad 
weather is on the road, by the wind, to us ; whereas the rainbow 
in the east proves that the rain in these clouds is pas^ng from 
us. When the swallows fly high, fine weather is to be expected 
or continued ; but when they fly low, and close to the ground, 
rain is almost surely approaching^. This is explained as fol- 
lows: Swallows pursue the flies and gnats, and flies and gnats 
usually delight in warm strata of air ; and as warm cur is lighter, 
and usually moister, than cold air, when the warm strata of our 
air are high, there is less chance of moisture bang thrown down 
from them by the mixture with cold air ; but when the warm 
. and moist dSa is close to the surface, it is almost certain that, as 
the cold air flows down into it, a deposition of water will take 
place. When sea-gulls assemble on the land, stormy and rainy 

* Immediately before a thunder-storm this summer, and in the intervals of 
the showers, swifts Mid martins were observed to fly very high :— and so of 
many other prognostic8.«^M. 

B bS 
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weather is almost always approaching * ; the reason of which 
might be thought to be that these animals, sensible of a current 
of air approachmg from the ocean, retire to the land to shdter 
themselves from the storm. This is not the case however. The 
storm is their element ; and the little petrel enjoys the heaviest 
gale, because, living on the smaller sea-insects, he is sure to 
find his food in the spray of a heavy wave, and she may be seen 
flitting above the edge of the highest surge. The reason of 
this migration of guUs, and other sea-birds, to the land, is their 
security of finding food ; and they may be observed, at this 
time, feeding greedily on the earth-worms and larvae driven out 
of the ground by severe floods ; and the fish, on which they 
prey in fine weather on the sea, leave the surface, and go deeper 
in storms. The search after food is the principal cause why 
animals change their places. The different tribes of the wading 
birds always [migrate when rain is about to take place. The 
vulture, upon the same principle, follows armies; and there is 
no doubt that the augury of the ancients was a good deal found- 
ed upon the observation of the instincts of birds. There are 
many superstitions of the vulgar owing to the same source. For 
anglers, in spring, it is always unlucky to see single mag- 
pies, but two may be always r^arded as a favourable omen ; 
and the reason is, that, in cold and stormy weather, one magpie 
alone leaves the nest in search of food, the other remaining sit- 
ting upon the eggs or the young ones ; but if two go out toge* 
ther, it is only when the weather is warm and mild, and favour- 
able for fishing. — Sir H. Davy in SaJmonia. 

S. Disturbance of the Magnetic Needle by Pdar Lights. — 
Various natural causes act upon the magnetic needle, so as to 
occasion a sudden change in its position, or at least to disturb 
the regularity of its diurnal variations. Of all these causes, the 
aurora borealis appears to be the most energetic and infallible. 
When this meteor rises in the northern, regions, the sky is re- 
splendent with light ; and during its whole continuance, which 
sometimes lasts for ten or twelve hours, the magnetic needle ex-> 
periences a continued agitation, and a considerable deviation. 
The summit ^i the arch of the aurora is in general in the mag- 

* GttUs generally betake themselves to the land, not before, but after 
stonns.^M. 
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netic meridian, and its croztm, that is to say, the focus toward 
which the rays of flame, which seem to proceed from the hori- 
zon, or from the arch itself, dart, always occurs nearly in the 
j»x)longation of the inclination of the needle. The compass is 
not only agitated in the places where the aurol'a is visible, but 
also at great distances, at Paris and Wilna, fot example, even 
when there are no traces of the meteor to be perceived in the 
sky. But, in general, the agitation is greater the nearer the 
phenomenon is, and the greater intensity it displays. Thus 
we are told that the compass of the Paris Observatory of- 
ten experiences, in the day or in the night, a sudden deviation, 
which occa^onally extends to one degree, without any appa- 
rent cause being discoverable ; and it is afterwards learned that 
the compasses of London aQd Petersburgh have at the same 
time experienced similar motions, and that in the northern 
countries some brilliant aurora has been observed. An observer 
in his cabinet, says Pouillet, is therefore apprized by his com- 
pass, of what is taking place in the polar re^ons, just as he 
learns, from his barometer, what is taking place in the higher 
regions of the atmosphere. 

4. Effects of Rarified Air of Mountains an the Ptdse. — Dr 
Brunner of Berne, read last year to the Helvetic Society of 
Natural Sciences, the second part of the account of his journey to 
Etna, in the year 1826, in which, after describing the mountain, 
and speaking of its volcanic phenomena, he entered into minute' 
details respecting the limits of the snow upon it, the circum- 
stances of which he did not well know how to explain. He then 
spoke particularly of the phenomenon of the acceleration of the 
pulse, and of the changes in the beatings of the pulse, produced 
by ascending high mountains. He mentioned the more remark- 
able examples of the two phenomena, and related what he had oc- 
casion to observe himself with respect to them. He did not him- 
self suffer at the summit, which is 10,152 feet above the sea, 
and in an extremely rarefied air. At the edge of the sea his 
pulse beat from 62 to 65 times in the minute ; at Nicolosi, si- 
tuated at the height of 3200 feet, 72 ; in the Casa Gemellara, 
9300 feet high, 80 ; and at the summit, 84. He concluded his 
narrative with expressing the wish that, in order to acquire more 
correct ideas regarding the height of mountains, these observa- 
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tions might be repeated by making water bcnl at different h^hts ; 
and hoped that the improvements made in natural philosophy, 
might enable the Society of Catania to obtain a more accurate 
knowledge of the volcano. 

5. Meteor of a Green Colour. — On the night of the 11th of 
February 1^8, between eleven and twelve o'clock, as I was 
crossing the East River, between this city and Long Island, I 
observed a beautiful meteor, which was viable for about the 
space of two seconds. Its course was from a point perhaps S" 
below the zenith, toward the horizon in a N.E. direction. It 
described an arc of perhaps 20^, when it apparently exploded, 
without any report that I could hear. Its colour was a singu- 
larly pure grass green, of a light siiade ; the tail which it left 
was of the same colour, and so were the scintillations which ac- 
companied its apparent explosion. The latter were distinct, 
like those accompanying the bursting of a rocket, but by no 
means so numerous. Two gentlemen who were in the boat 
with me at the time also saw it. — SUliman^s JoumaJy vol. xiv. 
No. I. April, 1828. 

6. On ThermO'BarometricaJ Observations. — M. Homer pre- 
sented last year, to the Helvetic Society of Natural Science, the 
results of observations made in January 1827, by M. Esch- 
mann of Zurich, during an abode of fourteen days on the sum- 
mit of Rigi, 5520 feet above the level of the sea, for the im- 
provement of thermo-barometrical observations. There results, 
from a hundred and twenty observations made every hour, from 
seven in the morning to nine in the evening, and compared with 
simultaneous observations made at Zurich, that the height of 
Rigi above Zurich (which is 702 toises), is without any doubt 
ten toises greater by the observations made at noon, than by 
those made in the morning or evening. This results still more 
evidently from a series of a hundred and eighty-six observations 
made in June of the same year, only the latter give two toises 
more for the height It appears that this augmentation of 
height, from one hour to another, is connected with the increase 
of temperature. The evening heights, however, diminish even 
when the heat still increases. The maximum of height coin- 
cides pretty well with noon. The summer observations give a 
height about seven toises greater than those made in winter. It 
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appears from this that a different height may be obtained for 
each season and each hour of the day. The author does not 
venture to offer an ojmiion respecting the causes of this anomaly, 
but he thinks that there is wanting a series of such observations, 
suffident to enable us to discover the causes of these difierepces, 
as well as that of the coefficients of the heights in our barome- 
trical formulee, and of the corrections rendered necessary by the 
changes of temperature. The correction necessary for the heat 
in a vertical direction, is exactly 97 toises for 1 degree of Reau- 
mur, bv the summer observations. The winter observations are 
of no use in this respect, on account of the southerly winds 
which prevail at these heights at that season. The daily oscil- 
lations of the barometer which, according to fourteen observa- 
tions made daily at Zuiich, appear very regular, cease entirely 
to exist at the summit of Rigi. — Bihlioih. Univers. Dec. 1827. 

HYDROGEAPHY. 

7. Blowing 'a River out. — The southern mwl failed at 
Washington on Tuesday last, in consequence of the gale, which 
was so long and so violent, as to blow the waters out of the 
Potomac to such a degree as to render it unnavigable. — New 
York Paper ^ 

8. Chemical Researches respecting the Mineral Waters of 
GeUnauj Fachingeny and Setters. By G. Bischof. 8vo. Bonn, 
18S6. — Professor Bischof 's interesting \vork on springs, entitled 
^^ Chemische Unter^uchungen,^,&e. cdntains much curious and 
valuable information. The first chapter contains the analysis 
of three springs, and the second their geognostical relations. 
They issue from clayslate, and are in the vicinity of ddomites 
and igneous rocks. In the third chiq>ter, the author treats of 
the relation of the composition and temperature of the sp^ngs to 
the surrounding rocks. The springs that are strongly impreg* 
nated with carbonic add, and contain soda, are connected with 
the volcanic lines. They are scattered in seven volcanic groups, 
from the Eiffel to the Riesengebirge. He enumerates these 
groups, and connects with them the Pyrenees, Auvergne, and 
the Vivarais. In Switzerland, on account of the absence of ba« 
salt, there are none of these springs. The soda is fumidied by 
the vdcanic rocks. As all the springs contain more or less.car- 
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boHic acid, the author supposes that this gas is generally pro- 
duced in the interior of the earth, but this chemical process is 
only more active in volcanic or volcanised places. Muriatic 
acid and sulphuric acid exist only in springs that are in the vi. 
cinity of volcanoes in a state d activity. All the salifi^ous de- 
posits are of volcanic origin. The air, acting upcm the beds of 
sulphur, produces sulphurous acid and sulphuretted hydrogen. 
Sulphuric acid may be formed ci sulphurous acid or pyrites. 
M uriaUc add is formed by the action of sulphuric add upon 
salt The carbonic acid circulating in all the volcanic rocks de- 
composes the alkalies and salts, and impregnates the springs 
with them. The two other volcanic adds also act ; and thus is 
explained the formation of mineral springs. In the fourth 
chapter, the author considers the compositicHi of mineral waters, 
the merit of their analyins, and of their artificial recomposition, 
their imponderable parts, the existence of mutually decomposing 
salts, &c. The following are the results of the analyses of these 
springs. 

In 1000 parts there wa% found : 



Carbonate of Soda 
Sulphate of Soda, 
Muriate of Soda, 
FhogplutteofSoda, 
Carbonate of Lime, 
Carbonate of Magnesia, 
Carbonate of Iron, 
SiHca, 

Free, or half combined, Car- 
bonic Add, 



OEILKA17. 

7.9406 
0.1173 
a8876 
0.3660 
0.5872 
2.9073 
0.2094 
0.1434 

30.9588 



FACHIKOCir. 
Temp. V* R. 
21.4036 
0.2198 
5.6145 
0.0098 
3.2506 
2.2543 
0.1161 
0.1 137 

25.6347 



8ELTEKS. 
Temp. 1205 R. 
7.6244 
0.3239 
21.2051 
a3579 
2.4313 
2.0772 
0.2008 
0.3765 

20.2752 



9* P^r^ying gwdity of the Irawaddy. — I formerly noticed the 
petrifying qualities of the water (tf the river Irawaddy : I now saw 
a strong proctf of the rapidity with which it converts foceiga bo- 
dies into stone. The pioneers were ordered to remove a house, 
which would have interfered with the defence of the stockade, if 
the enemy had assailed it. Upon endeavoiuring to cut down the 
massive teak-fnllars on which it was raised, they found that the 
«dges c^ thar hatchets were all turned. On examining into the 
cause of this, they found that the pillars wei:e petrified through- 
out, though the house had only been built ten years, and the 



Digitized by 



Google 



ScietUific InUUigence.^-^Mineralogy, ^3 

pilars were under water three months in the year during the 
monsoon. — Alex€mder*8 Travels in Persia^ S^c. p. 34. 

10. Phosphorescence of the Sea, — Bory St Vincent maintains 
that luminous sea-water contains no infusory animals, and that 
the phosphoric light which it frequently exhibits is not a product 
of vitality. 

MINERALOGY. 

11 . Influence of Organic on Inorganic Sodk*.— Mr Hessle, in 
a memoir entitled *f Influence of Organic on Inorganic Bodies,'' 
( Einfluens des Organischen Korpers auf den Inorganischen* 
Marburg, 1826), proves, in the introduction or preface, by ex- 
amples, that organic remains have exercised an influence upon 
their mode of petrifying, and that the axes of the organized bo- 
dies have determined the axis of crystalline petrifying sub- 
stances. The petrifactions of the radiaria present crystallizations 
of the rhombohedron, the regular six-sided prism, and the 
straight cylinder. The author enumerates their various posi- 
tions in petrifactions. He gives an idea of the nature and form 
of the encrinites. The first chapter of this article contains the 
mechanical division of the stems of encrini, and the demonstra- 
tion that the axis of the rhombohedron of the calcareous spar 
corresponds with that of the stem, and the rhombohedron is 
placed in it in four different ways, &c. The second chapter is 
devoted to considerations respecting the positions of the rhombo- 
Redrons in the aggregations of several pieces of encrinites. The 
author enumerates all the pos^ble combinations at the meeting 
of two pieces, and presents a table of them. He considers the 
double pyramid with three faces and turned, which results from 
it, and describes the manner of observing these cases of meeting. 
In the third chapter he describes all the specimens which he has 
collected, and which appear so nunaerous that they present a 
large proportion of the posable combinations enumerated. Last- 
ly, in the fourth chapter, he begins with observing, that« in each 
member of a branch of encrinus, the calcareous matter is placed 
in different geometrical relations; he enumerates encrini par- 
tially converted into pyrites and fluor; he asks of M., who 
mentions the latter, to determine the position of the octahedron 
of the fluor, &c. 3 
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. IS. On AnthradU^ or Glance-Coal. By A. B&sithaupt.^ — 
It has been long known that anthradte,/ or glance-coal, occurs 
chiefly in the intermediary formations ; but ojMnions vary as to 
its mode of existence in these formations. In all the localities 
in which M. Breithaupt had an opportunity of observing it, 
such as Wezzelstein and Saalfeld, Lischuriz near Gerz, &c., it 
presented itself in veins, never in beds. In the autumn of 1826, 
M. de Warnsdorf discovered in the slate quarries of Wurzbach, 
near Lobenstein, in Voigtland, several quartzose veins, one of 
which contained a very interesting variety of anthracite. It oc- 
curs in isolated rods, which, like all the crystalline forms of 
this species, go from one of the sides to the other in a nearly 
perpendicular direction. These flakes are surrounded by 
quartzy fibres, perpendicular to their lateral surfaces, and conse- 
quently parallel to the plane of the vein, which seems to prove 
that their formation is posterior to that of the anthracite. M. 
Breithaupt enumerates all the reasons which induce him to 
consider these flakes as being really crystallized, and to refer the 
anthracite crystals to the system of crystallization of the prism, 
or rhomboidal octahedron, 

13. On the probable Occurrence of the Diamond in Siberia. — 
It is expected that diamonds will be found in Siberia. A letter 
written by a travelling naturalist to the rector of the University 
of Dorpat, ccHitains'the following details: — The platiniferous 
sand of Nischni Toura bears a striking resemblance to that of 
Brazil, in which diamonds are commonly met with. According 
to the description given of it by M. Eschwege, this sand is 
principally composed of rolled fragments of hydrate of iron and 
jasper, and contains more platina than gold. The Nischni Toura 
sand b visibly formed of the same component parts ; and the 
presence of hydrate of iron in it is so mudi the more remarkable, 
that it is in a conglomerate of the same kind that the Brazilian 
diamonds occur, that these two minerals are not associated 
merely by accident, but are the debris of one and the same for- 
mation. The author of this letter explains the reason-why he 
could not engage in the search for diamonds, in a place where 
he is convinced they will be found. He communicated his ob- 
servations to the director of Nischni Toura, who appeared dis- 
posed to commence operations. — Zeitschrif't fur Minerahgie^ 
February, 1827. 
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GEOLOGY. 

14. Fossil Bones in the Cave ofMiremoni. — M. Brongniart, 
in July 1828, at a meeting of the French Academy of Sciences, 
gave an account of a letter which he had received from M. Jules 
Delanoue, dated Souffignac, near Miremont, 15th July 1828. 
The author of the letter had discovered in the Cave of Mire- 
mont, in the Department of the Dordogne, fossil bones in gene- 
ral resembling those which have been found in the caves of Grer- 
many and England, and latterly in several of those of France. 
In the description of this cave, inserted in the Annales des 
Mines (t. vii. p. 597, 1822), it was remarked that no fossil bcme 
had been discovered in it ; but at that period Mr Buckland had 
not pubUshed his inquiries respecting the position which these 
organic remains commonly have in all the cavei in which they 
have been successively discovered. M. Delanoue gives the fol- 
lowing statements with respect to this new example at the sur- 
pri«ng cc»istancy of this geological phenomenon :— The cave, 
which is very large, is formed in a depoint which appears to be- 
long to the chalk, or to the formations intermediate between the 
chalk and the jura Umestone. It is of much greater dimensions 
than the plan inserted in the Annales des Mines indicates. The 
galleries are so much the narrower the more they are branched, 
and are prolonged without any very remarkable contraction or 
dilatation, for 2000 yards or more. All the galleries end in a 
multitude c^ narrow and low ran^fications, which may be com- 
pared to the springs and brooks that feed a river. It was in 
these parts that M. Delanoue found most of the bones. The 
floor is of red tenacious clay, containing fragments of flint and 
shells. Bones are not found either in the white mud, or in the 
earth, resulting from the crumbUng of the walls, but in the red 
clay idone. The bones occur at all depths, as well as at the sur- 
face. In the latter case they are friable and broken. They are 
chiefly teeth and bones, which M. Delanoue supposes to belong 
to the Ursus bombifrons, whose fossil remains are found at Iser- 
lohn, and in other caves in Grermany. M. Delanoue observes 
that the Miremont cave presents no stalactites. This circum- 
stance, which had been already pointed out, is rather rare in 
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caves, and especially in those containing bones, where these in- 
crustations often cover the organic remains. By digging at the 
distances of itOO and 400 yards from the entrance, there have 
been discovered, beneath several layers of marl, which appear to 
be of a mudi more recent formation than that of the red clay, 
the remains qfpoitertf, which, in its cdour and nature, presents 
the greatest resemblance to the potteries which are found, 
though rarely, in some ruins, and in some depoats of modem 
alluvia, and which, from the nature of their paste, their colour, 
form, and other circumstances, are referred to the times prece- 
ding the introduction of Roman arts among the Gauls. 

14. On Coral Islands. — ^According to Linnaeus and Ellis, 
the calcareous zoophytes, such as the tubipores, millepores, and 
madrepores, are inhabited by animalcules, which have some af- 
finity to the neitids, medusae, and hydrae ; but more recent in- 
vestigations have shewn, that all the corals which form rocks, 
or Saxigenous Uthaphytes of the French zoologists, and even 
the Pavonia Caryop^/Uea and the Nullipora of Lamarck, serve 
as a haHtation to gelatinous mollusca of a particular kind, or 
are surrounded by them. Since Oook^s voyage, Forster^s ob- 
servations have given occanon to geologists to think that many 
islands and entire countries have owed their origin to the coral 
produced by these animalcules. I have seen some of these co- 
ral islands covered with a pitiful vegetation, and I have no 
doubt that many of those of the Pacific Ocean have been f<n*m- 
ed in this manner. It appears to me, however, that too much 
importance has been attributed to this theory, on which M. 
Adelbert de Chamisso, an excellent observer, has thrown much 
light In the West Indies, for example, limestone rocks of ter- 
tiary formation, which ^contain petrified madrepores and tubi- 
pores, have been taken for recent works of coral animals, mere- 
ly because they occur in places where similar animals are still 
observed. But when we penetrate into the interior of the lai^ 
Antilles, there occur mountains of primitive formation, which to 
a great height are surrounded by the same madrepore rocks. 
These rocks have, consequently, emerged from the chaos of an 
andent world. Between the tropics, on the shores of the 
Gulf of Mexico, the traveller runs the risk of confounding with 
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old coral beds, strata of tei^tiary limestone, which are placed 
above chalk, and filled with coral petrifactions. — Humboldt^ Ta^ 
bleaux de la Nature^ t. i. p. 90. 

15. On Brown Cocdy or Lignite^ and Oolite, superimposed 
on Chalk ; discovered in Bessarabia by M. EickfiM. — In a 
geological point of view, this brown coal or lignite is chiefly 
worthy of attention from the circumstance of its facilitating the 
study of the tertiary rocks, which have hitherto been so little 
examined. According to the commcmly received geological opi- 
nions, founded on the examination of mountains in Germany, 
France, England, Switzerland, Italy and part of Scandinavia, 
and confirmed by Humboldt^s observations in the mountains of 
America, lignites ought to occur with the plastic clay,, above a 
formation of chalk. In Bessarabia, the chalk formation ap- 
pears at the surface, in the neighbourhood oi Mdiilef, on the 
Dniest^, and extends into Moldavia, in the north-east direction. 
The formations situated between this chain of chalk mountains 
and the sea present no analogy to the tertiary formation of 
France. Here, above the chalk, there occur, 1^^, To a fathom 
and a half, a coarse sand ; Sd, An argillacepus rock, containing 
some lime, and of which the lower part is somewhat silicious, 
eight inches ; 8cl, A cretaceous limestone, five feet thick, end- 
ing in oolite in its upper parts ; 4^A, Then a thin bed of sand 
and compact limestone; 5thj Lastly, the whole plain to the sea 
and the Danube is solely composed of horizontal limestone, filled 
with shells. In the cavities of this principal formation, and ge- 
nerally between the territory of Brender and the sea, in the di^ 
rection of north-west, there cKcurs silicious limestone, with re- 
mains of shells, among which pinnites are also seen. At a 
great distance from the ^ea, on the banks of the Bouik, the 
Keoute, the Eoula, and other rivers, this limestone is covered 
with soft mark containing crystals of selenite. From the line of 
Brender to Boudjak, immediately over the sand, lies a trans- 
ported limestone (Cakaire meuble), composed almost entirely 
of shells, and more or less mixed with iron ochre. Large beds 
of oolitic limestonejbrm the distinctive character (jf this forma- 
tion which lies above the chalk, and to which geologists give the 
name of tertiary, although frequently the oolite limestone pre- 
settts itself under that of Jura limestone, as one of the principal 
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eUmenU of the secondary ^yrtnaiions.^BuUeiif I. Umvers.j April 
1828. 



BOTANY. 



16. Inquiries respecting the Pollen of Vegetables. — On the 
Slst July 1828, there was read, to the Academie des Sciences, 
a letter from M. Raspail, req)ecting the spermatic animalcules 
which M. Adolphe Brongniart thought he had discovered in the 
pollen of vegetables, and whose existence M. Raspail persists in 
denying. The author, whose object was particularly to reply 
to M. Brongniart^s last memoir, mentioned, that this young ob- 
server having jM*esented the pollen of the Malvacea, as that in 
which he had met with the largest animalcules; it was toward this 
same pollen that his own inquiries were naturally directed. The 
result of these inquiries was the conviction, that the alleged ani- 
malcules were nothing but minute drops of substances soluble 
in alcohol. M. Adolphe Brongniart admits, in his new vfork, 
that resinous drops are emitted, in great numbers, during the 
explosion of the pollen, a circumstance of which he took no no- 
tice in his first memoir. F^uthful to his first opinion, he how- 
eyer asserts, that these drops have nothing to do with his ani- 
malcules ; ^' but, in order to prove it to us,^ says M. Raspail, 
<^ in place of making the experiment upon the pollen of the 
malvacese, he has recourse, all of a sudden, to the pollen of 
other families, and finds, that, in these, the animalcules do not 
dissolve in alcohol, but only lose their motion in it^ As re^n, 
wax, and essential oil, do not, by any means, exist in the same 
proportions in the pollen of diflTerent plants, as M. Raspcdl has 
proved in a former memoir, it is not smrprising that M . Brong- 
niart should not find, in the pollen of the graminese, so great an 
abundance of reanous drops as in the pollen of the malvacese ; 
or that he should see round bodies in it, which did not dissolve 
in alcohol But it is obviously oa the malvacese that the expe- 
riments in question ought to have been repeated. M. Brongniart^s 
mode of operating, also, is so inaccurate, that M. Baspail is 
compelled to doubt whether he employed his process in the 
manner which he points out. He says he p)E>ured alcohol on the 
animalcules in motion ; in other words, and by consequence, 
into the drop of water in which they were moving, and yet did 
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not see them dissolve. " Now, alcohol poured upon water can- 
not dissolve, at least instantaneously, drops of resin, as every 
one knows who has been accustomed to make experiments of 
this kind. Moreover, it then produces so violent a microscopic 
tempest, that it becomes impossible for the observer to distin- 
guish any thing. In another experiment, the author covered, 
with a plate of mica, the drop of water inv which he had broken 
a grain of pollen ; but, the plate of mica, at the moment when 
he placed it upon the drop of water, must have removed from 
his view the bodies which it fixed ; and, besides^ the edges of a 
plate of mica, which are always ill applied against the object- 
bearer, cannot, by any means, prevent the evaporation of the 
fluid, which becomes a powerful cause of automatic motion. 
We advise the author, when he jM*oceeds anew with such expe- 
riments, to place a sufficient quantity of water and grains of pol- 
len in the cavity of a plate of glass, and cover it with another, 
making the latter slide over the former, without allowing the 
air to in^nuate itself into the cavity. The pollen will burst. 
The explosion will indeed put the whole in motion, but, in a 
few moments after, our little automatons will resume the immo- 
bility of all inert globules. I have repeated these experiments 
a hundred times. Many others have repeated them since ; and 
M. Brongniart is hitherto the only person who persists in hold- 
ing so ill-founded an opinion."" The vague and indeterminate 
motion, which appears to M. Brongniart so peremptory a proof 
of the spontaneousness of the corpuscules in question, seems, to 
M. Baspail, a proof of the contrary opinion ; for any globules 
of albumen, gluten, starchy and still more of essential oil, sus- 
pended in water, will present traces of a vague and indetermi- 
nate motion. " I therefore,'' says M. Raspail in conclusion, 
" persist in asserting, that Gleichen's pretended animalcules are 
nothing, in the malvacese especially, but resinous dtops; and, in 
other pollens, but inert globules of tissues mixed with these 
drops."" M. Raspail concludes his letter with observations res- 
pecting the comparative value of different microscopes. In his 
opinion, JmicPs Microscope (which M. Brongniart employs, and 
for this reason considers his experiments as peculiarly valuable), 
iSi other things equal, inferior to every other microscope. Any 
one having the least knowledge of optics, might convince him- 
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self of this a priori ; and wfiat th^ry posits out in this mat^ 
ter, experiejwe ^q^vukh Tlje , tb^% ^)^jf^ ^^^j^^er^ ^^o?^'.^ 
have loi^rQinirked),ti|at.pl))fc^ i^^t^jd^^ai-e 4isu^^ ,with . 

the yertlcaI^ ^cbrows^tie n^i^i^psv^qp^, ^r.^ , pot ^.perceptible. M^ 
Amid's^fiiiai^QfiCQpiBbrilpd jpsi^jpf jIJi^.qo^ pl^^^Yey h^ re- 

pented- of jbavjng ^ocidficed the forjoeir^fqr tjii^ expensive^ a^ate 
of thelatter.^iU,^fo6^-r j ., 

18. <M ^A^. Orgimimtion of i 

read to thei Aowioniie iks SQi?n«i 

1828, a kttW: frqni M. Bi^spail, J 

the genm Ch§ara,, ,BoUni^ ^ 

hitherto beea nuich.<puzaledby 

currents of .green , matter) y^ Xbe i 

nus, which never k^teiwogle, alt! 

tween them. ' M. Baspail gives a 

singular phenomeaon. .) ^^ Ha^^ 

lamp,^ ssy^ he, ^^ atubeiciosedf^l 

holy holding a mullitude of ^globu 

observed a^ curroit of glojbules^ pr< 

and again descending on (hf^ ot}^ 

without intermission. So Iqng m 

temperature, the two cun-j^ts: n^i 

whole eontinuanee of the experim^ 

of demarcation betwei^n. thc^^ . ,1 

an exact representatipn.of >the,tiib 

nothing but a. transparent >ti^|)e.ck 

layer of green matter, and Jn ^h 

ascending and descendiq^ Qu^rei 

glass* tube containing sawiqgs of ^ 

to heat the base with: the blind. 

The two. e^rr^nts were quii^kly ^ 

tions. Then' foUowod, ' in, ^be . let 

of the phenomenon. , , In reality, ic 

that determines the. twofold mptiqi 

pirationof water operated by.thi 

ready demonstrated. The phenc 

been produced by him in glass-tubes^ by mean^ of an artificial 
aspiration and expiration. — Le Glohe^ S6. JuiUet 1828. 

19. Account of a new Species of Pinus, a native qfCalif)r^ 
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nia, discovered by Mr David Douglas. — In Vol. xv. of" the 
Transactions of the Linn^n Society, there is an account of a 
new and interesting spedes of pine, from California, by Mr 
Douglas, who proposes to name it Pinus Lambertinaf and gives 
the following as its specific character. P. folii^ quinis rigidis 
scabrusculis, vaginis brevissimis, straUlis crassis loogiafflmis cy- 
lindrids ; squamis laxis rotundatis. It covers large districts in 
Northern California, about a hnndred miles ftam the ocean, in 
Lat 43^ north, extending as far to the south as 4^ It grows 
sparingly upon low hills, and the undulating country east of a 
rai^ of mountains, running in a south-western direction from 
the Rocky Mountains towards the sea, where the scnl consists en- 
tirdy of pure sand. The trees do not form dense forests, like 
most of the other jrines whidi cover the face of North-West 
America, but, like those of Pinus resinosa^ are scattered smgly 
over the plains. The trunk attains a height cS from 150 to 
SOO feet, varjring from 80 to near 60 feet in circumference. 
The trunk is unusually stnu^t, and destitute of branches 
about two^hirds of the height. The bark is uncommonly 
smooth for such large timber, of a light l»rown colour on the 
south, and bleached on the north side. The branches are ra- 
ther pendulous, and form an open pyramidal head, with that 
appearance which is peculiar to the Abies tribe. The leaves 
are rigid, from 4 to 5 inches long, c^ a bright green colour, and 
grow in fives. The cones are pendulous from the extremities 
of the branches, and, when ripe, are about 11 inches in circum- 
ference at the thickest part, and from IS to 16 inches in length. 
The scaks are lax, rounder, and destitute of qnnes. The seeds 
are lai^, eight lines long, and four broad, and of an oval i€xm. 
Their kernel is sweet and pleasant to the taste. The embryo 
has twdvecMT thirteen cotyled<»s. The timber is white, s(^,and 
Ugfat It abounds in turpentine reservcnrs, and its specific gra- 
vity is 0.463. The whole tree produces an abundance of am- 
ber coloured renn. That which exudes from the trees, when 
they are partly burned, loses its ^ usual flavour, and acquires a 
sweet taste, in which state it is used by the natives as sugar, 
being mixed with their food. The seeds are eaten roasted, or 
are pounded into coarse cake^ for their winter store. The ver- 
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nacular name, in the language c^ the Umpique Indians, is Nat- 
deb. 

SO. NuirMaus SfAsUmce transported by the Wmd.-^M. The- 
nard presented to the French Academy of Soiences^ in August 
18S8, a substance, which was conunimicated to him by the Mi* 
nister for Foreign AfiPairs. This substance was sent tcK the Mi- 
nister, as having fallen from the sky, in Persia^ at the com- 
mencenient of the pfesent year/ It oecuTl:^ed in such abundance 
that the ground was of a sudden entirely corered by it bver a 
great extent In some spots it was live or six inches de^. It 
was ealen by c&ttle, and particularly sheep; and bread was 
made of it, which afibrded YKmrishment to man. Such were the 
accounts furnished to the French Consul in Persia, by a Rus- 
man general, who was an eye-witness. M. Thenard had first 
presented tlie specimens to M. Desfontaines, who recognised in 
them a species of lichen described by botanists. These lichens, 
which, it would appear, occur in very great abundance, had 
been transported by the wind to the pkces where their sudden 
appearance was observed. A similar phenomenon occurred in 
the same pftrts of Per»a in 1834f ** 

91, On the Fecundation o^* FiwerA— Formeriy the fecunda^ 
tion of flowers, in which the sexes are separated, was almost 
wholly attributed to the wind. Kohlreuter and Sprengel have 
proved, with an astonishing sagacity, that bees, wasps, and a 
great number of small winged insects, perform the principal 
part in this operation. I say the principal part; for to assert 
that the fecundation of the germen absolutely cannot take place 
without the mtervention of these little animals,, does not seem 
to me in conformity with the genius of nature, as Wildenow 
has demonstrated at length-f*. But, on the other hand, it must 
be observed, that dichogamy, the coloured spots of the petals^ 
which indicate the vessels in which the honey is contained, and 
fecundation by the contact of insects, are thr^ drcum^ances 
almost inseparable.-^i?««m6o&i^, TaM. de la Nctt. t. i. p. 78. 

SS. Erica cUknis^ L. — This beautiful sp^ies of heath was 
added to the B^tish Flora a rihort time ago, by the Rev. Mr 

• Specimens of this substance were sent to us, from Per^ by Mrs Mac- 

neill, lady of the physician to the embassy in Persia.— Edit. 

t Elements of Botany (in German), p. 405. 
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Tozer, who obaerved it in several boga in the neigbbourbood 
of Truro, Cornwall. The coroUa is ovate, resembling that pf 
E. dmrea in colour, but is much larger, and the anthers are 
neither horned nor ^rested, 

ZOOLOGY, 

33. New method cfqukjcly destroying the life of hiwis, By 
M* A. RicoKD, traveller to the Royal Museum of Natuial His* 
tory at Paris, &a — The insect is fastened to a bit of cork, and 
placed under a bell with a littJe sulphuric ether, which is either 
poured into a vessel, or upon the floor of the bell. The latter 
must be perfectly fitted to the plane on which it rests, to pre- 
vent the escape of the ether when it evaporates. The insect im^- 
mersed in this atmosphere dies instantly, before it has had time 
to struggle, and thus retains all the firesbness of its colouring,?-^ 
Bulletin Universel 

24. On the T^rian Purple. By M. Lesson, — Pliny has describ- 
ed two kinds of •shells, in the 4fth Book of his Natural History, as 
furnishing the celebrated purple with which the robes of the Jlor 
man nobles was dyed. He names the one JBuecinum^ the other 
Murew. There has been much disagreement respecting the 
buccinum. On comparing Pliny's description, however, with 
the species of moUusea which inhabit the Mediterranean, therp 
Q&a isemain no doubt that it is the JmUhina JragUis of modem 
naturalists. This shell is pelagic, and floats mi the sea in pro^ 
digiouB quantities. It is supported at the surface by air vesicles, 
which Plipy calls, a Mutinous wax; and the mon(ient it retires 
under the water allows to escape a very pure and bright reddish.. 
purj^ colour. Each animal contains a con^deraUe quantity of 
it in a dorsal vessel. With /ilkalies, this colour readily assumes 
a groen tint, and ponfiirms what PUny says on this subject. What 
is taken for a hog tongue is the liead of the animal, which is in 
fact rounded, and of firm con8ist^«>e. The Janthini^ is ^lr 
trem^ly common, in the Meditcrrano^n and in the A^lantict /or 
the shores of St Helena and the Inland of Ajscension ajre, at cer* 
tain sea£<Hl^ entirely covered with them- The seopnd species 
of purple appears to be really the Murex of the ancients, or th^ 
shdil named Chicor^, and not that called Purpura. Some im- 
perfect trials that we have made with the colour of the Jaiithina 
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have satisfied us that it would form a very valuable reagent ; 
for it passes very i^eadily to red under ^he aqflQif of fluids, and 
returns to blue under that of alkalies. With ih^q^f^|l^fe ojT am- 
monia, it ^ves a precipitate of a deep blue colour^ au^ with ni- 
trate of silver a very pleasant .grpyish-blui^ ^obur, which fur- 
nishes a very good colour for drawings 

26. Microscopical Observations on Fresh-Water Mtasels, — 
M. Raspail read to the Academie des Spiencei^, <»i th^ 14th 
July 1828» a letter^ in which he detailed t)|e .re^ul^ pbtmned 
by him from new microscopiqal observations njffdfS Qr^ fjresb- wa- 
ter mussels. " Having placed,'' ,«ays tlje,|au^^r, " W,the 1st 
July, two fresh-water mussels in a glass jar, I oJ?^erved ll^at the 
excrementitial extremity expelled i^t cert^in.jnj^rvfds, a small 
parcel of a yellowish-white colour, apd abou^ half ^, centimetre 
long. This granular parcel, when torn ^under on the object- 
bearer, gave out a number of small bivalves, which opened and 
shut their shells in a lively manner. Each of the valves was of 
a triangular formj» the hinge forming the hjrpothenuse. When 
open, they were one-third of a millimetre in length, and one- 
axth when closed. This triangular form disappeared when the 
two valves ceased to be parallel to the object-bearer; the animal 
was scarcely distinguishable from the granulations of the shell. 
In another parcel, I found bivalves furnished with an \unbilical 
cord, the commencement of which proceeded from one of the 
notches formed by the commissure of t 
when these bivalves were placed on the 
was easy to distinguish, on the umbo 
turned inwards,' nearly at a right ang 
milar to that which in this position si 
a rim. But this apex was accompanied 
branous prolongation, which was attact 
valves. ' M. Raspail mentioned the exp 
to conclude that the apex of the younj 
is at that period formed solely of phoi 
there is scarcely any carbonate in it^ I 
firm, \sty What M. Jacobson has said 

bones, which that author, however, has not, in his opinion, de- 
scribed with accuracy ; and, 2d, The existence of the umbilicaT 
cord described by Ecelreuter. But these observations invalidate 
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M. JacobsonV opinion respecting the paramtic nature of the 
young shells, for hbw can it be concaved that parasites should 
be'c6Dtain'^in'^ ^krcel, Gke the eggs of the molluscal, and 
ejM^ b'^'the' ^lual itself ? They also inVdiid^ ^at M. de 
BlidHvitte'lias itt^htibtl^ respecting a parcel of eggt; expelled by 
the animal. As to M. Jacobson'^s argument, dmved fi*om the 
presence 'of 'utnoones in these young bivalves, in favour of the 
opinioh which considers them as parasites, it does not appear to 
me capable of l^ing adopted ; for, might it not be the case, that 
thes^ likhilll Umbbnes were already the rudiments of all those 
protutei^nces which form on each edge of the valves on (he 
two sides' bf the fiinge, and which are destined to give so great 
a sbUdity to the two valves when they are applied to each other ? 
These unlbotie^ak'e riather appendages inserted upon the rim 6[ 
the valves (han k portion of the valves themselves.'' 



ANTHROI^LOGr. 



216. Diver^iy of taste respecting Food, — We have many ex^ 
amples of the partiality of comparatively civilized races of men 
to a diet, which to us appears loathsome and offensive, and which 
these nationis, from habit, or naturally depraved taste, would 
prefi^r' to the choicest dishes at .an alderman'^s dinner in Guild- 
halt. The Pajriahs of Hindostan (it is observed in a recent 
workV attracted by the stench of rotten carcases, fly in crowds 
to c(ispute. the infecti9us carrion with the dogs, and othar birds 
of prey. They share the mass of corruption, and returh to 
theii: aens' to devou^ it without rice, seasoning, or any other ac- 
cpmoanimehtl !Litde do they care of what disease the animal 
may have died, for they make no scruple to poison secretly their 
neighJbours^ oxen and cows to prbvide a savage repast for their 
ravenous lippetites. The bushmen of southern Africa generally 
eat the flesn' raw ; and when they cook it, they only warm it, 
and iipply their teeth to it the moment it is taken from the ashes. 
The inhabitants of the Kurulean Isles are very partial to bear's 
liver. Chinese are not particular in their.choice of animi^ food ; 
cats, dogs, rats, and almost every species of animals, serpents, 
&c. ; and which have either, been killed or died a natural death. 
It was a practice in China, at one time, for tavern keepers to 
put to death a fat guest, when opportunity served, and to make 
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pits, &c. or thfe flesh, for the entertainment of their other guests, 
who were not so fortunate as to be so well fed. Bears' paws, 
birds' nests, and sea-slug, are conridtred great ddicaeies. The 
Thibetians ptef<Sr raw to toasted mutton. The Cochin Chinese 
prefer rotten eggs to fresh ; putrid eggs cost mcnre than the lat- 
ter by 80 per cent.-^C%iM^^^ Chmnicle ^Malacca. 

27. A Woman delivered of Five ChUdren.-^K female peasant 
bf th^ village of Loukin, district of Balakhnin, in the govern- 
ment of h^jegorad, aged twenty-five years, of small stature, but 
robust conBtitUtbn, was mamed at seventeen. The second year 
dPh^ marriage she was foh)Ught-to-bed of a girl, which died at 
ihe tod erf fifteen days. The fourth year ehe was delivered, af- 
t€ar A gestaxibn of )^ght months, of twins. Tbe first, which was 
a boy, Bv3^ only five days ; the other, a ^rl, died after «ix days 
of the most cruel sufiferings. In the month of November 1824, 
the same woman was delivered of five childrea, bringing succes- 
sively into the world a ^rl on the 9th, 10th, 12th, and 13th, 
staA a dead boy on the l&h. Sacb of these iiifente was o£nly 
(about eight incfaids long. T^ fou)* ^s died on the sixdi day 
idPter birth. Hi^ moth^ wais restored to perfect heal^ in a 
lamL^^Stef paitutitaon. ' Nothitig particular had been i«tn«rked 
^^ktec by h«^self or by ibe fiaidwtfe, with the exception id an ex- 
Xt^xxtdkidlty tunMaeiiod of the abdomen, together with swelling 
■cX t^e feet, vMent hetadaehes, deafnel^ and frequent hemor- 
rhages by the mouth and nose, during Uie second m(Hith of ges- 
tiitidn. Neither her own Yior het husdband's family had ever pre^ 
d^ied a similfi£r e^KlumpIe, 

28w Poprda^iM of England.-^ThelJmted Kingdom of Bri- 
'^n ^nd Irelaiid contains 74 millions of acres, of which, at least, 
^4 millicMis^ acres may be con^ered capaUe of <;ultivatiMi. 
Ha:lf ^Im a^sne^ with oirdinary cukivaUon, is sufficient to supply an 
incfividual with cor&, and one acre is sufficient to maintain a 
hdrse ; oon^uendy, -die Untied Kkigdom conttuoas laftd enou^ 
^or the sosteiimice of 120 millions erf people, and 4 miHioi^ of 
horses.'^Edfnunds on Political Economy. 

29* Method of Tabooing, — The men are te^Xooed very close- 
ly from the waist to below the knee, with different figures 
'ei an&nals, charms, &sc. I saw a woman with liie white xjf one 
qf^ker^eyestaUooed. The process is-pevformed with a long sted 
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needle, loaded at one end, and divided at the other to contain 
the liquor, whidi is either red or blue : it draws blood at 
every ^irokQ.-^ Alexander's TraveU. 

30. On thejyredominance 6f the Right Jrm (rver the Lefi.—M 
ie Comte, in a mctnoir relative to the predominance of the right 
arm over the left, iii the Journal de Physiologie Experimentale 
for January 1898, commences with refuting the opinion of those 
who have attributed this predominance to habit. He then 
passes under review the different hypotheses of phyaologists, 
who have hithetto looked for the cause of this phenomenon in 
the normal organbsation cfxmn^ and tinds all that btobfeeti pro- 
posedlnadequate. He at lengtk coriies to his <jwn hypothesis. 
In his opinion, thieidiffeivnce' between the nght and thue left sys. 
tem has itstsourde m die portion which the humen fesns eSocts 
in the uterus during the last Uiontba of gestaftiion. In by far 
the greater number of cases, the position is such that its left 
arm and shoidder, afe well' as the left side in general, are pres- 
sed against the bone of the pelvis. From this pressure there 
results a contraction of the bloodvessels, a sort of atrophy com- 
mencing in the whole left system. The weakness of that side, 
therefore, results from this congenital disposition. M. Comte, 
with the view of obtaining a verificaticm of his theory, compared 
the cases in which the fetus occurs in the position which he con- 
siders as calculated to determine the wiaakening of the left sys- 
tem, with those in which it assumes a contrary position ; and he 
has found a number which expresses the proportion of right- 
handed and left-handed persons. Having been for several years 
a resident pupil in the Maison Royale d'Accouchem^s, M. 
Comte occupied himself in observing the habits of the children 
which, at the moment of their birth, he had supposed would be 
left-handed, and he found his prognostications verified. He pro- 
poses to make a further trial on the children placed in the Hos- 
pice de Orphelins, with respect to whom it would be possible to 
aseertmn the peculiar circumstances that attended their birth. 
He concludes with considerations respecting the means of en- 
abling children to use both sides freely. To ensure this hap- 
py result, it is not enough to make children use both hands 
ahke after they are two or three years old. To compensate the 
defective condition of the left system at the moment of birth, 
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they muiA be foroed to uiseit solely, living the rigbt system in 
a state «f inacdvily. The reverse of thb is geneta&y Whdt takes 
place. Nurses, in fact, usually otnry ehiMtm otith^ tight arm. 
In this poakion the difld has tktt v^aie lefVidde pressed'agdiist 
th6 bveast of thenotsev whieh osmiot but increase the disposi- 
tion acquired at Urtb — BkMetki Uni^er^, April 18SS: 

; .•■ ■ .. • Aatrs. ... '.'**•• - ' ' • • 

31. Af^fidM UUirdmarine.^^W: Gay Lussac presented, at a 
late meeting 6f the French Academy dt Sciences, a spedinen of 
artifi<;ial ttltratoaritie, manufactured by M. Guimet.^ Re ob- 
served, thai tl^ ultramarine, which is of a quaTi^y superior to 
that of 'the'iMest spednnens hitherto sold, lias been ehaployed by 
sevtml ^flShters,' ii^fao have exphsssed their satisfaction with its 
numerous excellent qualities. He mentioned also, thatlVt. .Gui- 
met^s liltramarfne may be deHyered to the consumers at the rate 
of 85 fraiitk pei* bund^, or at two-ithirds of the price of natural 
ultramtirirf^ iof gbWd (|uality. As so6n as 1^. Guimet^s discovery 
was arniounced'b^ the puWic journals, a foreign chemist, M. 
Gmeliti of Tiibihg^,' gave out that lie also possessed a process 
for the madofa^ture of artificial liltramarine. He even "^published 
his recipe. M. Guhn^t, who keep his a secret, is doubtful whe- 
ther ultramarines can bi6 obtained by H. Gmelin^'s process at the 
price at whi(?h fii himself delivers it to commerce. 

STAttSTtClS. 

32. Culture of Turnips. — ^Until the l^ginning c^ the ^glfteef^ 
century, this valuable root was cultivate^d amopg usoQlyin ffjr 
dens of otW small spots for culinary purpjcr^esij b^t Jl.prd, 
Townshend,' attending King George the First ,^i on^. c(f) b^.^Xf 
cursions to Germany, in the quality of Secretary of StatQ,^ ofeh- 
served the turnips cultivated in open and extep^Vj^ fie^ds^' ** 
fodder for cattle, and spreading fertility oyer, lan4^^ ii^Uirdly . 
barren ; and, on his return to JEngland, he brought over with 
him some of the seed, and strongly recommended the practice 
which he had witnessed to the adoption of his own tenants, who 
occupied a soil similar to that of Hanover. The experiment 
succeeded ; the cultivation of field turnips gradually spread 
over the whole county of Norfolk ; and, in the course of time. 
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H has made its Wfty into every other district of Ei^land. The 
reputa^ of. the county as an agrieultural district^ dates from 
the v^st improvements of heaths, wastes, sheep-walks and war- 
rens, by eudosing and maafurk^-^-the fruit of the zealous exer- 
tions id Loid Towod)end,4Uid a few na^bouiing landowners 
— ^which were ere long happily imitated by others. Since these 
improvements were effected, rents have risen in that county from 
one or two shillings to fifteen or twenty shillings per acre ; a coun- 
try of sheep-wfdks and rabbit-warrens has'heen rendered highly 
productive ; and, by dint of management, what was thus gained 
has been preserved and improved even to the preisent moment. 
Some of the finest com crops in the^ world arjs now growii^ up- 
on lands which, before the introduction of the turnip husban- 
dry, produced a very scanty supply of grass for ja few lean and 
half-stan^ed rabbits. Mr Qolquhoun, in his " Statistical Re- 
searches,'^ estimated the value of th^ tun^ip.qr^p annually 
growmg in this country at fourteen millions ; but,^^ ,whw we fur- 
ther recollect that it enables the agriculturist to leolaim and cul- 
tivate land which, without its aid, would iremain in a hqpeless 
state of natural barrenness ; that it leaves the land so clean and 
in such fine condition^ as almost to ifisure a. good crop of bar- 
ky ^and a kind plant of clover, and that this clover is found a 
most excellent preparative for wheat, it will appear that the sub- 
sequent advantages derived from a crop of turnips must in- 
finitely exceed its estimated value as fodder for cattle. If we 
were, therefore, asked to pmnt.out the individual who, in mo- 
dem times, has proved the greatest benefactor to the communi- 
ty, we shbiild ndi hesitate to fix upon the ingenious nobleman, 
whom Bie wfts arid courtiers of his own d^y were pleased to 
laugh at as *^ Tdmip Townshend.'^ In spmething less than one 
hundred years, the agricultural pra^ice which he introduced 
from Hanover has spread itself throughout this* country, and 
nowyidds an'anilual return which probably exceeds the inte- 
rest of our national debt.— 5er Walter Scott^ in the Quarterly 
Review* 
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IA$i ofPaienis granted in ScoOandJrcm April S6. to July 9St, 

182a 

1S98, 
Afir. M* To WaxiAM Ma^mhall oi Fountain Grore^ pirish of Hudders- 
fidd, countj of York, thear-manufiicturer, for ^^ improvements in 
machinery for cutting or ahearing, cropping, and finishing cloth, 
and other articles manufactured from wool, or other raw mate- 
rialB.«* 
To Thomas BixmsmucB of Birminf^am, countj of Warwick, 
merchant, lor '^ a machine, or improYod mode by use of machine- 
ry, far foiging or manufect4iring tubes or rodes, or hx other pur- 
poses," 
To Jamxs GBiiTOr of Whitley Moor Works, near Dudley, Wor- 
cestershire, scythe^Mmu&eturer, for ^ an improvement in the 
manufactitfini^ of seythorbacks, chaff^nife backs,, and hay-knife 
backs.*' 
td. To JoHV Jaxss Watt of Stacy Street, Stepney, Middlesex, sur- 
geon, for ^ the applicatioo of a certain chemical agent, by which 
animal poison may be destroyed, and the disease consequent ther&. 
on be efiectuaUy prevented*" 
To CiLuaLXs Ca&fxxtsr Bojipas of, the Inner Temple, Esq. fi)r 
^^ improvements in the propelling of locomotive carriages and ma- 
chines, and boats, and other vessels." 
May I. To Thomas Hillmah of Millwall, Poplar, Middlesex, mast-maker, 
lor ^ certain improvements in the construction and fast^iing of 
made masts." 
To JoKATHAX Browvili. of Sheffield, Yorkshire, cutler, for ^^ an 
improved method of transfeiring vessels from a higher to a lower 
level, or from a lower to a higher level, on canals ; also for the 
more conveniently raising or lowering of wei^^ts, carrii^;es, or 
goods on rail-roads, and 1^ other purposes*" 
6. To Jamks Palmer of Globe-road, Mile-end, l^ddlesex, paper-nuu 
ker, for ^^ improvements in the moulds, machinery, or apparatus 
for making paper." 
To Thomas Adams of OMbury, county of Salop, manufacturer, for 
^ improvements on instruments, trusses, or apparatus for the re- 
lief or cure of hernia or rupture." 
To Francis Wxstbt of Leicester, cutler, for ^ certain improved 
apparatus to be used for the whetting or sharpening the edges of 
the blades of knives, or other cutting instruments." 
To Samuel Brookiko, Esq. of Plymouth, Pevonsliire, a rearwad*. 
miral in the royal navy, for ^' a certain turning pr slipping fid, 
for securing and releasing the upper masts of ships and vessds." 
To Matthew Fullwood jun. of Stratford, Essex, gentleman, for 
«< a cement, mastic, or composition, which he inteids to denomi- 
nate German cement" 
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Majr !• To JoHir Bskjamih Macvicl of FebhiU, Coventry, engineer^ for 
'^ certain improyements in preparing and applying materials for 
the making, constructing, or rendering more durable, roads and 
other ways ; which materials are applicable to other purposes." 
13. To Thomas Jackson of Bed lion Street, Holbom, Middlesex, 
watch-maker, for ^' a new metal stud, to be applied to boots and 
shoes, and other like articles of manu&cture.** 

To JoHK Fo&D of Wandsworth Road, Vauxhall, Surrey, machine- 
maker, for ^{coftain improvements in machinery for deaning, 
opening, scribbling, carding, combing, slabbing, and spinning wool, 
and for carding and roving, or sliTering and spinning, cotton, short- 
stapled flax, hemp, and silk, either sepanitdy or combined.'' 

To Thomab BoirsoR Cbomptok of Tamwottli, Staffordshire, pa- 
permaker, and Ekoch Taylor of Marsden, Yoikshire, mill- 
wright, far^ iiri|>rovements in that part of the pcobes^ of paper- 
making which relates to the cutilng." 
17* To Cbjjllss Chubb of St Paul's Churdi-yard, London, patent- 
lode manufacturer, for "• certain improvements in the construction 
of latches, tHiich may be used &r fastening domrs or gates." 

To TuoxAS, WiixiAM, and Johv Powzll, of the dty of Bristol, 
glass-merchants and stoneware manuftcturers, fof ^ improvements 
ui the process, machinery, or apparatus, for forming, making, or 
producing moulds or vessels for refining sugar;, and ki the appli- 
cation of materials hitherto unused in making the said moulds." 
JuneSS. To Saicuel Pbatt of New Bond Street, Hanover Square, Middle- 
aeK, can^ eq[uipage-maker, for '^ improvements in elastic beds, 
cttshioas, seats, pads, and oUier aztides of that kind." 
July 3. To John Bahikg of Broad Street Buildings, in the dty of London, 
merchant, for ^' an improved method of making or manu&cturing 
machines for cutting hair from skin, for the use of hatters, to be 
called ^ The Caut-twist Blades Fur Cutter ;' communicated from 
abroad." 
6. To JoHK JoHKSTON IsAAC of Star Street, Edgware Boad, county 
of Middlesex, en^neer, for ^ improvements in propelling vessels, 
boats, and other floating bodies." 
10. To Thomas Bevis of Kensington Street, Walworth, county of Sur- 
rey, watchmaker, for " an improved method of lifting weights.* 

To John Hawks of Weymouth Street, Portland Place, county of 
Middlesex, iron«manu&cturer, for ^ an improvement in the con- 
struction of ships' cable and hawser chains." 

To JoBK HcmiT Avthoky Guktheh of Camden Town, county 
of Middlesex, piano-iforte mfuniftcturer, for ^ improvements on 
pianofortes.'^ 

To William Mullek of Doughty Street, Bedford Row, county of 
Middlesex, captain in the German L^ipn, for ^ an apparatus for 
the purpose of teaching in the mathematics, geography, astronomy, 
and other sdences; and for resolving problems in navigation, 
spherics, and other sdences." 
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Julji?. To BciTJAiax KiDCK of Bedcrora Street, Southward, count/ of 
Sunej, for ^^ improiwmeiits in tke manufiu^ture of hats." 
To Joseph Jokes of Amluch, Anglesea, Nprth Wales, gentleman, 
* for an '' improvement to the piH^eett^ i*fM^]l^,^i()|)iob6dning me. 
tallic copper from cojftteritoe/* ' ^ /' ,» ./ 'v . .« >r / 



Z.i^ of Patents granted in Scotland Jirom June ^. io August 5. 

1828. 

June9(K To William, IU)dg£E of Norfolk 

Middlesex, lieutenant in the B 

ment^ oii anchors.** ' 
To JoH* i)AVis of Leifiaii Street, 

bf Iftt^tddlesiex, siigaivrefiner, foi 

hiih' by « foi^eigner re^cQng abrc 

ing or evaporating solutions of s 
Julj 11. To Tnoifaj Staitope Holloke 

for^ '^ certain con^biaaticAif of ip 

municating power and motion 

machinery, as also floating bo^ 
,; ,jniKd4j|^.Wjd4p»truift^t8.'! , 
16. To Henrt Pinkus of Philadelpli 
. ; , , .^^^.rew^i^jA^^^B^t SfcTje^ i»^^,Pi^*8h pfiSt^JlWW^'s, WeaU 

minster, gentleman, for « 9c«tmiQii«PPYflmMQtft4a^ or 

apparatus for generating carburttrUd hy^a:tigmpm ^>^ in^puiify- 

ing the same.*' , , . •' 

AVg* P< To Maubice pe Jokoh of Manchester, in the county of Lancas- 

ter, machiniiBt, for '' an imprpvement or improvem^^ in. ma- 

d^es «daj)t#d for sptn^ixig, doul^ling, twisting iov^,orpi«- 

paring cotton, xmd otb^r fibrpus s^b^it^nc^s,". . , [ . ,.^^,j. , 



IT" 



LIST OF PLATES. 



Plate L Lusus Natur» observed ipl|i|lia]byj^«^^^^ 
n. ikllL IUu8tratiyeprMr,.Qiad'«4^«^W 

V, Figures of Fossil Plants, illustrative of Dr P> Murray's Me- 
moir on Fossil Plants. 
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INDEX. 

AiR^PUMFf pvppotad impftjfwmrmat ia tbei 386 

AlcyoniuiDy aUdom tpicola discoTend iii» 202 

Alexander, lieutenant, his account of certain Insus natom^ 99 

Anthracite, M> RreHhainpt'a jemarica on, S85 

Anthropology, notices in, 202, 405 

Amotti Mr, his Tour in the Spith of F^mice^ S19. , 

Arts, notices in, 204, 408 

Astronomy, notices in, 180 

Atlantic and Pacific Oceans proposed to he uilited hy a canal, 195 

Aurora horealis, Dr Richardson s obsertatloh^ on th^,' 2il' 

Bald, Robert, Esq. his account of fires in collieries 101 , .,. 

Barome^ MeafRUl^nlent, Mr Galhnitb's taUes fw^^S ,..' 

Black, W. Esq, his sketch of the climatQ of the Mediterr^#an, 243 

Bleeding with ligature employed in cases of poisoning, 3^3.,^ 

Borax, octahedral, notice respecting, 195 

Blowing a river out, 391 

Borate of barytes, 195 

Bos, fossil skull of a species of, found in North America, 325 

Botany notices b, 204, 398 • , 

Botryogen, nodce respeet&t|p, t95 

Bnmgniart, M. A. his observation on atbdriatati<ms cbntdned ih calcedooy. 



Brown, Robert, Eiiq. lus microscopical dbservatioos on the existtnoe of 

actire molefules ki bo^fies, 95S 
Bii8hai6& of Orange Rirer, 157 

Calaite, found in Lower Silesia, 192 

Calcedony, M. A. Brongniart*s obserrations on the arborizations in, 26S 

Caribs; mghial country of the, 202 

Catendilb, Heary, Esq. M. Cuyier's biographical memoir of, 210 

Celestial phenomena for the meridian of Edinburgh, from July 1, to Oc- 
tober ], 1828, 176— from October 1, 1828, to January 1, 1829, 383 

Chara, M. Raspail's observations on the organisation of the genus, 400 

Christie, Dr A. T. his account of the southern Mahratta country^ 292 

Christianity, M. de Frayssinou's defence of, 81 

Chrysoprase in serpentine, 192 

Climates of Norway and Swedwi, 305 

Colours, accidental, Cuvier's explanation of, 190 

Comet of 18329 noti^s respecting it, 180 

Commits, ai$ebfi&t of 'Mr l^e's Estoy on, 343 

CoaabotftiMr qmHaaitotife, i»r tbakuiDtt body, IM ' 

Cordier, M. L. bis tnmmAm oi ^parioMaia ow MiblatEaneaB temperah 
ture, 277 , . . 

Coni Islands, remarks on, 396 

Crustacea, notice respecting the respiration of, 201 

Cuckoo^ notice respecting one keptvlive in winter, 200 

Cuvier, M* Fred, his observations on the structure of feathers and hair^331 
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Danbenton, Baron Cnvier's biographical memoir of, 1 
Davy, Dr John,' his remarks on the heart of frogs, 160 

Sir K., his observations on the phehomena of volcanoes, 196 

Dat elite, discoveredat Andreasberg, 192 

Diamond in Siberia, 394 

Dicbroite, ils blue colonr not characteristic, 195 

Electrical phenomena caosed by the rubbing of metals, 377 
Electricity discharged by the cleavage of crystallized bodies, 193 
Electricity and heat, relations between, 188 « 
Erica ciliaris discovered in Cornwall, 402 

Feathera, M. F. Cnvier's observations on the structure o^ 331 

Fecundation of flowers, 402 

Flaugergnes, M. his remarks on the connection of the moon's phases with 

rainy days, 317 
Fluids contuned in crystallized minerals, Mr Niool's obserratioosoiiy 94 
Food, diversity of taste respecting, 405 
Fossil bones, found in America, 325 

lately discovered in the cave of Miremont, 395 

didelphis, 199 

. plants, Dr P. Murray's account of a deposit of, disoawred «ear 
Scarborough, 311 

remains of mammifera, in the coal formation, in Zurich, 2f 3 

ribs of a whale, found at Brighton, 1 99 

FVaser, Mr W., hb account of benefit or fondly societies, 129 

Frayssinou, M., his defence of Christianity, 81 

Fresh-water mussels, M. Raspail's observations on tbeir structare, 4M 

Galbraith, Mr W., his tables for barometrical measurement, 42 
Geology, notices in, 196, 395 
Geography, notices in, 195 
Glance-coal, M. Breithaupt's remarks on, 394 
Gold, remarks on the rocks that afford it, 341 

Graham, Dr, his descriptions of new and rare plants flowering in the 
Edmburgh Botanic Qarden, 169, 371 

Hair, M. Weber's observations on, 334 

■ M. Cuvier 8 observations on the structure of, 331 

Haytorite, composition of, 193 

Heikvyspar, calcareous, its characters, 192 

Humboldt, Baron, his essay on the structure and action of vi^canoes, 222 

Hurricane, description of one, 187 

Hydrography, notices in, 391 

Innes, Mr George, bis caleulaticms of celettml phenomena from* July 1* to 

October 1. 1828, 176^ ^m October 1. 1828 to January 1. 1829,383 

InseqtB, new mode of killing, 403 

Jaculator fish, Mr Mitchell's account of the, 162 

JohnaUm, Dr George, his remarks on Dr Flendng's molluaca, 74 

Leslk, Mr L., his remarics on the haBhmeQ <tf Onmge Biver, 167 
Leydofllie8ea,336 
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Lightnh^, accident by, 183 

Lightning tubes^ artificial, 199 

Lignite and oolite resting upon chalk in Bessarabia, 388 

Liiminousness of tbe ocean, 329 

Lusus naturae, singular cases of, 98 

Lunar rays, Mr Watt's experiments os«> 122 

Mahratta country, Dr Cbristie's account of the^ 292 

Malays, Lingga tbe primitive residence of tbe, 196 

Magnetic equator, motions of the, 190 

Magnetic needle, disturbed by the polar lights, "388 

McKonochie, Capt. Alex., his remarks on the most effectual empleyment 
of steam power in maintaining a ferry, 60 

Mediterranean, Mr Black's sketch of its climate^ 243 

Menteath, James Stewart, Esq., his sketch of the geology of Nithsdale, 45 

Megatherium, bones of it found in Greorgia, 325 

Meteor of a green colour, 390 

Meteorology, notices in, 183, 387 

Microscopical observations on the pollen of plants, 358 

on fresb-water mussels, 404 

Mihie, David, Esq. his account of tbe slip of a mass of strata in Berwick- 
shire, 275 account of his essay on comets, 343 

Mineral waters in Germany, analysis of, 391 

Mineralogy, notices in, 192, 384 

Moll, G. Von, his remarks on tbe velocity of sound, 154 

Mollusca, Dr Johnston's remarks on Dr Fleming's, 74 

Moon, connection of its phases with rainy days, 317 

Murray, Dr P., his account of fossil plants occurring near Scarborough, 314 
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